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INTRODUCTION 
In the past few decades a considerable number of papers have appeared 
ozx the classification of the Sarcophagidae# These papers range the 
Bay from Townsend* s (1935b, 1937, 1938) generic and. tribal revision for 
the world to lesser papers suggesting more limited groupings» !B.th an 
this effort one might expect some sort of classification to emerge; which, 
if not approximately natural, would at least be practical and reasonably 
stable. This classification has not emerged, nor do succeeding publica­
tions seem to suggest a gradual evolution towards greater stability. 
There are almost as many classifications as there are major publications 
en this matter. 
The morphological treatments given the Sarcophagidae present a very 
similar, although not quite so chaotic picture, A degree of uniformity 
has been obtained, in the American taxonomxc literature through the common 
use of terms proposed by early taxenosists» European workers are apt to 
use many of the same terms, but not all of their terms are the same by any 
means. Some taxenesists prefer to follow morphologie* s in attempting to 
indicate more far-reaching homologies with terms originating in other 
groups, This, of course, would be a very desirable practice were it not 
for the fact that the morphologists themselves frequently disagree on what 
is homologous with what. 
Yet the troubles would not end, even if all the above conflicts were 
settled. There are many undescribed species and some unde scribed genera 
to contend with, and a sizable number of the described species are but 
poorly characterized. In a sense the Sarccphaginae are not even half 
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classified, since the females have been almost entirely neglected. They 
are seldom identifiable, and then only by a very few specialists in lim­
ited groups. 
The accumulated fund of published information on the biology, fe­
males, and immature stages of sarcophagids is meager, and is ambiguous in 
cases where complexes have been treated as single species. As would be 
esiiected from the classification difficulties, the nomenclature includes 
many unsettled problems; and the phylogeny is almost unknown, although it 
has often been guessed at in greater or lesser detail. 
One of the principle reasons for the continuance of these conditions 
is the vay in trtiich the classification of the family has been approached, 
Hth a few notable exceptions the publications are preoccupied with "dif­
ferences,11 and almost obsessed with the description of "new™ taxa—not 
that such work is not valuable; it is essential. But without some bal­
ancing efforts along more synthetic lines the field soon becomes highly 
disorganized. At present the literature has reached such a state that 
isolated descriptions of new species are next to being useless burdens to 
further work. 
This study is an attempt to restore some balance to the classifica­
tion of the Sarcophagidae, From the standpoint of the amount of work yet 
to be done, it has not been possible to attain any semblance of complete­
ness; but it has been possible to provide a more complete survey of the 
total situation than is usually presented. The more critical general 
problems of the family as a whole and the taxonomy of the North American 
MUtogramcrinae have been given the most consideration* 
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TECHNIQUES 
Male Ternrlnalia 
The usual technique for spreading the terodnalia of dried Sarccphag-
inae is too likely to result in damage for this to be an acceptable tech­
nique for any bat the largest Miltogramminae. The miltograonine termina— 
lia, besides being small, are not easily spread; and. altogether too many 
specimens have been broken and parts lost by past efforts with this 
method* The pollen patterns frequently become "greased" over in the 
relating chamber as well* A superior technique involves breaking off the 
abdomen without attempting to relax it, and boiling it whole* 
The attachment of the abdomen to the thorax is relatively weak in 
dried specimens, and a slight upward pressure exerted at the tip of the 
abdomen by a needle will separate the abdomen from the thorax vent rally* 
The dorsal attachments can be severed by gently forcing the abdomen to one 
side in either a slight downward or upward direction, depending on how the 
abdomen continues to separate. The abdomen almost invariably comes off 
whole, although the first sternum or portions of syntergum 1*2 occasional­
ly remain on the thorax. The needle or forceps used in breaking off the 
abdomen may be inserted beneath the edge of the fifth tergum or si milar 
point to avoid breaking off bristles. TShen this is done properly a very 
minimum of damage results. 
It is not uncommon for the abdomen to separate completely with a snap 
on the first upward pressure; consequently, it is wise to dip the needle 
in glue or water as a precaution so that the abdomen will stick to it in­
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stead of catapulting into space, especially in the case of small specimens 
—there is less danger of this with more rigid needles or pointed forceps. 
The 'whole abdomen, is boiled gently in a solution containing roughly 
ten percent potassium hydroxide. Air spaces in the abdomen will partially 
impede the action of the potassium hydroxide solution; and the process can 
be facilitated by removing the abdomen, men soft, from the solution to 
distilled water and tearing the membrane between the pre— and postabdomen. 
Fine-pointed forceps are convenient for this, as the fifth tergum and 
postabdomen can be torn apart quite readily by grasping the edges adjacent 
to the membrane and pulling. If the membrane should not part immediately, 
the point of one of the forceps can be pushed through the membrane. It 
usually takes only a minute or two in a boiling solution to clear the ab­
domen after this operation, 
"When the abdomen is cleared, it is removed to distilled water and the 
postabdomen and fifth sternum separated front the remainder of the abdomen. 
The preabdominal sterna left in place serve to hold the terga in a more 
natural position nil en the preabdomen is reattached to the specimen. The 
ni nth segment and posterior parts can be separated from the preceding seg­
ments in a fashion similar to that used in separating the pre— and postab­
domen, that is by tearing the intersegmental membrane with forceps. Most 
species can be identified by characters thus exposed, but it does help to 
separate the "ninth s terni te" and associated structures (tenth sternites, 
pre- and postgonites, basal apodeme, pump sclerite) from the other parts. 
The preabdomen should be washed in distilled water and dehydrated in 
a fluid, such as glacial acetic acid. After a few minutes in the fluid 
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the sclerites are drained; and, if collapsed, reshaped before the fluid 
has completely evaporated. The setae and pollen patterns are scarcely 
disturbed by this treatment. Drying directly from distilled water is less 
satisfactory, since the hair-like setae are more likely to mat than if 
dried from other fluids. The preabdomen can be reattached to the thorax 
by placing a minute drop of a slow-diying glue on the original attachments 
on the thorax, and sticking the sclerites to this. Forceps "with a blunt 
taper can be used in moving the preabdomen about by inserting one tip into 
the posterior opening of the preabdominal shell until the shell is stuck 
(loosely) to the forceps. The preabdomen hangs too freely on needles for 
easy management. A polyvinyl alcohol, lactic acid, and water mixture was 
used as a glue during this study, since most commercial glues dried before 
the preabdomen could be maneuvered into position. 
The details of the aedeagus and adjacent parts are minute in most 
species, and for critical study further dissection is necessary. The 
aedeagus may be freed from, adjacent structures by cutting the membrane 
posterior to the aedeagus, and that joining the aedeagus to the "ninth 
sternite.# Forceps are seldom fine enough for this purpose; and needles, 
such as nrfnuten nadeln in holders, will have to be used* By inserting a 
needle into the space between the aedeagus and pregonites, the aedeagus 
can be forced backwards and held there tàile a second needle is inserted 
to cut the attachment between the aedeagus and basal apodeme. The separa­
tion of the other parts offers no special problems* 
The membranous tips of some aedeagi may be retracted or bent by any 
pull on the pump sclerite, which is connected to the aedeagal tip by the 
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chitinous ejaculatory duct# Since it is almost impossible to get the tips 
back into their original shapes once they have been distorted, it is bet­
ter to cut the ejaculatory duct near the aedeagus with a pair of fine 
needles before attempting to dissect the "ninth stemite" and associated 
structures. 
Most taxonomists treat parts boiled in potassium hydroxide solutions 
"with acetic acid to forestall any later effects of residual alkali. The 
acid is usually added to later washes, but the parts may be dehydrated in 
it or a mixture containing it. The acid should not be added before the 
dissection is completed, however, since traces of potassium hydroxide re­
duce the tendency of the sclerites to adhere to the needles. If the abdo­
men has not been well boiled and well washed beforehand, the acid will 
also precipitate a gelatinous material which hinders dissection. 
The postabdominal parts are customarily stored in glycerine in micro-
vials on the same pin with the specimen they came from. It is better not 
to fill the vials with glycerine, even partly; instead, the parts should 
be transferred to a glycerine "bath" and then placed in a dry vial with 
whatever glycerine is carried along. The glycerine from, filled vials not 
infrequently seeps out through the cork aM corrodes the pin after a long 
enough period of time. The small amount of glycerine adhering to the 
sclerites should be enough to keep them moist. 
Objections have been made to the potassium hydroxide treatment on the 
grounds that specimens treated with it present a different appearance than 
spread and dried specimens. In a few Sarcophaginae, where the aedeagus 
does dry to a characteristic shape different from the shape of boiled 
specimens, this is a disadvantage; since routine determinations are nor­
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mally made on spread rather than boiled specimens. The potassium, 
hydroxide treatment takes more time, but there is no real evidence that 
proper treatment destroys any essential morphological features. In fact, 
without the potassium hydroxide treatment it is next to impossible to com­
pare large groups of species "whose aedeagi do not dry to a characteristic 
shape. 
Hardy (1943) has claimed that the differences evident in published 
illustrations of aedeagi of the same species are probably doe to the fact 
that some of the authors used the potassium hydroxide method. It is a 
better guess that the differences are due to poor illustration, or are due 
to real differences in the aedeagi nhich actually may be differences 
between species. 
Male terminal! a have often been mounted in balsam on microscope 
slides or on celluloid squares pinned beneath specimens; but, judging from 
the many "squash" preparations and poorly oriented material seen, there is 
little to recommend the technique and much to discourage it. If one is 
willing to spend considerable time and patience, slides can be made "with 
the parts reasonably well oriented, but the problem of getting and main­
taining a strict orientation, as is needed for il lustration work, has not 
been solved. The weakly sclerotized terminalia of some species also dis­
tort in the dehydration and clearing process preceding mounting in balsam. 
Female Terndnalia 
Females are treated almost as males: the abdomen Is broken off the 
dry specimen and boiled whole, but the dissection is bsgun at the anterior 
end of the abdomen instead of between the fifth and sixth terga* The pre-
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abdominal sterna are separated in a strip by tearing the membrane a short 
distance alternately on each side until the sixth tergum is reached. The 
tear is then extended dorsal ly between the fifth and si yt-.h terga so that 
the pre abdominal sterna and postabdomen are separated as a unit. The for­
ceps are so large with respect to the abdomen that it is difficult to ex­
tend the tear completely along cue side only, but tearing both sides al­
ternately allows folding the anterior sterna out of the way as the work 
progresses. At no time should the forceps be inserted very far into the 
abdomen, since some delicate structures occur close to the surface. 
The preabdominal terga can be treated as the male preabdomen, and the 
dissected parts separated into the following units: sterna one to eight; 
terminal sternum and uterus with linings of accessory glands, spermathecal 
ducts and spermathecae; tergum six; terga posterior to the sixth, includ­
ing cerci. In dissecting the first eight sterna the membrane of the 
uterus should be severed ab the tip of sternum eight. Considerable care 
is necessary in removing the mass of tracheae from the accessory gland and 
spermathecal duct linings. The linings of the accessory glands will 
usually expand to their full size in distilled water, but they will not do 
so if they have been pinched or punctured. 
Miscellaneous Techniques 
Most of the drawings of ternrinalia were made with the aid of a micro-
projection apparatus or a camera ludda. A few were drawn using an ocular 
grid micrometer. were done from specimens in water or in a mixture of 
lactic acid and chloral hydrate. The latter medium has a higher index of 
refraction, but it does tend to make the specimens brittle if they remain 
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in the medium too long* The outlines of most morphological drawings were 
made using the ocular grid micrometer, and freehand detail added after­
wards. 
The difficulty in keeping specimens oriented was overcome by the use 
of minute amounts of petroleum jelly* This material is soft enough to 
permit easy arrangement the parts, but still firm enough to maintain 
their porition once arranged* .Small amounts were used, since this inter­
fered least with the use of transmitted light in the projection apparatus 
(glass slides with a 2 mm* well were used to hold the materials for the 
projection apparatus)* TZhite, chemical spot-test plates greatly facili­
tate work with small sped mens. The 6-well plates are more convenient for 
dissecting, but the 12-well plates are more efficient for comparison, and 
for temporary storage. Those with deeper wells, about 3 am. deep, are 
best. The chief advantage lies in the small volume of mter contained, 
which is an important consideration then it comes to finding and collect­
ing minute parts for subsequent treatment. 
Acid fuchsin or a similar stain is almost indispensible to the study 
of the membranous parts of the female reproductive tract; and it is help­
ful at times in studying weakly pigmented parts of the male terminal!a. 
This dye does not stain well, if at all, in an alkaline medium; conse­
quently, the staining must be carried out in an acid solution* In this 
study a dark pink solution of the dye in a mixture of glacial acetic acid 
and water was used* The percentage of the acid does not seem important as 
long as sufficient is present to counteract the alkali, introduced from 
previous treatment. Subsequent examinations of the stained parts mast also 
be made in acid media* 
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MORPHOLOGY 
A proper survey of the morphological literature applicable to calyp— 
t rat es would be an inmense task, and cannot be undertaken here. The sub­
ject is highly controversial, and the available data are inadequate for 
the solutions of many of the critical problems. It has been necessary to 
make numerous purely arbitrary decisions in selecting the morphological 
terminology to avoid surrendering all the original objectives of this 
study, but a little morphological work has been done. This is discussed 
below with the changes in nomenclature it called for. The terms rela­
tively new to or uncommon in the calyptrate literature are defined in the 
brief glossary at the end of this section on morphology. Terms already in 
common use in dipterous literature are not discussed, but their applicat­
ion in the group is obtainable from the labels on- the figures (Figs. 1 to 
22). 
Grasp ton (1942) gives an extended discussion of the morphology of the 
Diptera, and includes a comprehensive bibliography. The sources of most 
of the terms used here will be found in his work. The terminology of the 
thorax and a few other parts has already been treated elsewhere (Domes, 
1955)> and only a few changes will be discussed here. 
Bristles are used so frequently in the classification of the Calyp-
tratae that the word "bristle* is often omitted in discussions. Thus, the 
meral bristles are referred to as the merals; and the median marginal 
bristles of the abdominal terga, as the median marginals, under this 
method. 
Il 
Head 
Since Cramp ton* s account (1942), several papers have appeared on the 
morphology of the dipterous head. Of these the following have been con­
sulted in preparing this discussion: Bletchley (1953» 1954» and 1955), 
Banhag (1951), Ferris (1950), Hoyt (1952) and Shodgrass (1943» 1944» and 
1953). 
The identity of the clypeus has often been disputed, and the term has 
been applied to the facial plate, the inverted U-shaped sclerite on the 
proboscis, and to both sclerites simultaneously (Cramptan, 1942). Ferris 
(1950) calls the ft-sclerite on the proboscis of DrosopM 1 a the clypeus, 
but he describes a "frontal ganglion** separating the muscles originating 
on this sclerite into two groups: one attached ventrally to a transverse 
suture in the sclerite, and one attached above it. If Ferris' identifica­
tion of the ganglion were correct, the sclerite in question could not be 
called simply a clypeus; since the frontal ganglion separates the cibarial 
dilators from, the frontal muscles. To do so would be either to redefine 
or misapply the term "clypeus, " and either alternative is undesirable be­
cause many lower Diptera have a typical clypeus homologizable with the 
comparable structure in other orders of insects. 
The inability of authors to agree on the use of the term derives 
partly from the fact that the clypeus is defined by two criteria, which 
are not necessarily coincident. That is, the general region of the cly­
peus is identified by the origin of the cibarial dilators, but the exact 
limits are set (in part—dorsal and lateral limits usually) by the fronto-
clypeal suture. Neither criterion has been employed satisfactorily yet in 
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the higher Diptera. 
The evolutionary history of the frontoclypeal suture in the Diptera 
is very incompletely known, but by comparing a series of species modified 
to varying degrees it is possible to arrive at seme understanding of the 
sequence of changes. In its typical fora the suture arches above the ori­
gin of the cibarial pump dilator muscles and below the antennae, and gives 
rise to the anterior tentorium, laterally. This picture is clearly recog­
nizable in the majority of Brachycera,-*- and the only modification evident 
in many is the pair of paraclypeal phragmata within the clypeal field, the 
phragmata being struts between the clypeus and the lateral edges of the 
cibarial pump.^ 
Apparently this development was a very significant one, however, 
since it seems to have been the first step in the development of the re­
tractile proboscis so characteristic of the higher Diptera* The phragmata 
appear to have relieved the stresses exerted by the action of the pump 
muscles over the clypeus as a thole, and to have paved the way for the 
dorsal extension of membrane from the ventral edge of the clypeus to the 
areas between the phragmata and the lateral portions of the frontoclypeal 
sutures, "SïLth the clypeus thus isolated below and at the sides by mem­
brane, and attached by sclerotized integument only at its dorsal edge, 
there would be little to hinder bending in the dorsal region; and the step 
^The term. Brachycera has sometimes been used for a group including 
the Cyclorrhapha as well as lower foras. As used throughout this study, 
the term refers only to the orthorrhaphous "Brachycera,™ 
%or further information on the phragmata and other aspects of the 
head morphology see Snodgrass (1953)* 
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to the development of an articulation, or a membranous connection there was 
probably little obstacle to the perfection of the apparatus# 
One point in the above account is of particular importance: the mem­
brane isolating the face of the cibarial pump apparatus develops within 
the clypeus and not beside it. In Brachycera with both the frontoclypeal 
suture and the membrane the spatial relationships between the structures 
cannot be misinterpreted. Zh the Schizophora, in which parts or the clyp-
eal region are more highly modified, the most logical place to look for 
the frontoclypeal suture would be in the comparable position between the 
membrane isolating the clypeal face of the cibarial pump apparatus and the 
compound eye. A very definite suture does occur here, but instead of 
arching across the face below the antennae, each lateral aim of the suture 
courses almost straight dor sally on the face into the antennal socket 
region. Whether the front below the antennae has become almost completely 
squeezed out by the dorsal migration of the suture, or whether the sutures 
on the face are secondary adaptations to stresses peculiar to these flies 
is the problem which needs to be solved. 
Tomsend (1934b) does claim an "epistomal suture" with an internal 
ridge coursing transversely between the vibrissae. The pollen units are 
disturbed along the visible line in species with it, but in none of these 
species examined in the course of this study were any internal apodemes 
discovered. Some species, as a matter of fact, showed two such "sutures" 
in the same area; and the ends of the "sutures" sometimes forked. Mul­
tiple "sutures" occur also in some acalyptratea* None of these features 
fits with the interpretation of the line as the frontoglypeal suture. It 
is conceivable that such lines result from secondary inflections or from 
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the development of secondary sclerotizations below the facial plate, 
More evidence can be gleaned from the Syrphidae, a group presumably 
closer to the Schizcphora than any other. In several TaineAinmaa gjad a 
scattering of nan-volHcelline genera, the anterior tentorial pits are 
clear, and from these a suture proceeds dorsally where it bends in towards 
the antemal sockets on each side. The pits themselves occur fairly high 
on the face, and the suture above them takes on a vestigial appearance in 
many of the genera which show it. This suggests a true frontoclypeal su­
ture in various stages of becoming extinct rather than the development of 
a secondary suture. 
The defense of the facial sutures as frontoclypeal sutures can be but­
tressed by further observations within the Schizophora. In the Ofcitidae 
a small but relatively complete tentorium commonly persists; and the an­
terior pits marking it occur in the suture, although they occur rather far 
posteriorly. The sutures coursing up to the antennae are directly contin­
uous with the pits. 
Little more can be done for the present with the second of the 
dypeal criteria. The first criterion, that of the origin of the cibarial 
dilator muscles, accords with the above conclusions, but offers little 
more besides. 
In this connection, Ferris * (1950) identification of the frontal gan­
glion most surely be in error—either that or Drosoohila is fundamentally 
very different from the calyptrates examined. There is no well—marked 
frontal ganglion in %hifahftia vigil (ffelk. ) or Cvnomyia cadaverina 
R.-D., but the frontal connectives (Fig. 5* FC) are large in these species 
and are easily traced to their junction over the esophagus #ere the re­
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current nerve begins. "What is surprising in this case is the location of 
the connectives behind the rostral protractor muscles (Fig. 5» HEM) in­
serted on the dorsal cornua of the cibarial pump. Evidently these pro­
tractors are not homologous to the cibarial protractors of the horsefly, 
vfaich occur behind the frontal connectives, but are portions of the ci­
barial dilators adapted to a new function. Their origin on the inside of 
the frontoclypeal apodemes further confirms the identification of the su­
tures. 
These protractors are, incidentally, protractors; and the repeated 
references to them in the literature^- as retractors of the cibarium or of 
the rostrum are incorrect. If the possible movements of the parts con­
cerned are analyzed exactly, the function of the muscles is unmistakable. 
Several heads preserved with the proboscis extended and others with it re­
tracted were dissected; and in each case the muscles were short and thick 
if the proboscis were extended (Fig. 2) and long and slender if the pro­
boscis were retracted (Fig. 3)» 
The extension of the rostrum has been ascribed to the "distension" of 
air sacs in the proboscis or in the head (Graham-Smith, 1930, and others). 
Such an explanation requires some sort of pump for increasing the pressure 
within the tracheal system. No such pumps are know. Were the proboscis 
extended by pressures exerted in the body as a whole, as by contraction of 
the abdominal musculature, the spiracles would have to close during 
feeding. Otherwise the attempts to increase internal pressures would 
l^he protractor muscles have been called retractors by Frey (1921), 
Graham-Smith. (1930), Bletchley (1953) and others. 
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probably do nothing more than empty air sacs. 
'When the calyptrate is expanding its wings just after emerging from 
the puparium, there is a general increase in internal pressure; but the 
air volumes in the fly are contained in the gut where there are no spi­
racles. At this time the proboscis is fully extended and strikingly in­
flated. Later on, Wien the proboscis is extended in normal feeding, there 
is no evidence of inflation in the membrane of the proboscis: the mem­
brane clings rather loosely around internal structures. Direct muscle 
action is entirely sufficient to account for the protraction of the pro­
boscis as far as anyone knows. 
The labrofrental nerve gives rise to two other main trunks besides 
the frontal connectives. Che of these (Fig. 5, CB) arches over the esoph­
agus after passing within the dorsal cornua of the cibarium to form a 
single median nerve which courses anteriorly. This nerve soon leaves the 
esophagus and innervates the cibarial dilators. It cannot be Interpreted 
as the frontal connective, since it does not give rise to the recurrent 
nerve. 
The third main trunk (Fig. 5, IK) of the labrofrental nerve sends a 
branch to the rostral protractors, and then courses down the lateral edges 
of the cibarium inside the paraclypeal phragmata. It does not seem to in­
nervate the cibarial dilators, but many branches are given off to the 
sense organs in the roof of the cibarium. This nerve continues into the 
lab rum. 
There is sufficient indirect evidence that some of the temporary 
muscles of the head of higher Diptera have been derived from pharyngeal 
dilators to make this idea worth considering. The Syrphidae and 
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Schizqphora examined show no trace of a pharyngeal, pump, but the 
Schizophora do have a ptilinal retractor muscle attached to the ptilinum 
at one end and the esophagus at the other. In the horsefly one of the 
pharyngeal dilators originates MI the front and inserts on the pharynx— 
the exact same attachments, although in Schizophora that part of the front 
has become a ptilinum and the pharyngeal pump has faded into the esopha­
gus. The ptilinal retractor occurs behind the frontal connectives, as it 
must by this hypothesis. 
In Bristalis and probably other Syrphidae, in which this muscle is 
unknown, the frontal connectives are very short and arch over the esopha­
gus close to the brain. Presumably the functioning ptilinal retractors 
have been a barrier to any shortening towards the brain in Schizophora. 
The loss of the pharyngeal pump in Schizophora is no surprise, 
especially since the proboscis may be used in feeding ishile protracted to 
various degrees or while bent to one side or the other. The pump would be 
shifted over considerable distances in highly mobile proboscides, and its 
muscles with fixed origins on the head wall nould have no means of adapt­
ing to such movements. The origins of both the cibarial pump and salivary 
pump dilators are in the proboscis and move with it. 
Three terms in particular are affected by these findings. The in­
verted, U-shaped sclerite of the proboscis definitely belongs to the clyp­
eus; but, since it is only the anterior part of the clypeus, it is not 
properly referred to by the term clypeus only. It is termed the ante-
clypeus here to indicate that it is an anterior portion of the clypeus. 
TM« term has already been applied to the sclerite by Grampton (1942). 
The evidence for the facial plate being mostly a postclypeus is good, 
IS 
but this conclusion is probably best deferred until a more thorough com­
parative study can be done. In the meanwhile, the usual term facial plate 
will be adequate. The frontoclypeal sutures are well enough understood to 
be called such. 
Thorax 
The terminology of thoracic structures has already been treated in 
most details (Domes, 1955)» Since then a few minor changes and additions 
have become necessary. Bonhag (1949) is the immediate source of most of 
the ideas regarding homologies in the thorax as understood here. 
The propleural region of the calyptrate thorax requires some clarifi­
cation. The propleural suture, which ends at the dorsal condyle of the 
fore coxa, separates the proepisternum from the proepimeron; consequently, 
the Hprqpleuronrt of authors is only the proepisternum. The proepimeron is 
fused with the mesoepisteraum in calyptrate s, and has been overlooked for 
this reason. The prostigmatal bristle, that is, the bristle just above 
the fore coxa and behind the prcpleural suture, is a proepizneral bristle. 
The region of the prostigmatal bristle may be distinguished as the pro-
epimeral region. 
The thoracic pollen patterns used in the taxonondc section are de­
scribed as observed from above with the thorax illuminated from behind by 
a "spot light™ at an angle of about 45 degrees above the horizontal. The 
stripes described are those which appear dark under this illumination. 
The acrostichal stripe is the median stripe of the thorax; the paracros-
tichai stripes are a pair located between the acrostichal and dor soc entrai 
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bristles. The latter stripes are almost entirely limited to the pre su­
turai (referring to the transverse suture) region, of the dorsum of the 
thorax. 
The manner in "sàiich the thorax is illuminated is critical, as the ap­
pearance of the patterns changes with changing incidences of illumination.. 
Posterior illumination from above seems to give the sharpest patterns in 
general, and has been adopted for this reason. 
The nomenclature of the wing veins and cells is mostly according to 
the Comstock-Needham system (Fig. 9)» The terms "tegula" and "humeral 
plate" appear to be of wide application in insects, judging from Snodgrass 
(1935) sad a few other papers; and so these terms have been adopted for 
the epaulet and basicosta, respectively, of calyptrate literature. 
The anterior arculus is a short apparent crossvein between the base 
of M and vein E. It occurs at the outer end of the basal depression 
(Fig. 9). The basal streak, a milky, vbite line at the same location is 
probably the last remnant of the anterior arculus. 
The legs are described as if they were extended to the side at right 
angles to the longitudinal body axis and in the horizontal plane. Eight 
surfaces are recognized: anterior, posterior, dorsal, ventral and the in­
termediate surfaces, as anterodorsal, etc. The two longitudinal, regular 
rows of setulae on the tibiae are on the dorsal surface according to this 
terminology. "Whenever bristles of the tibiae are described, the apical 
bristles are not included unless specifically mentioned. A hind tibia 
said to have two posterodorsal bristles may have an apical posterodorsal 
bristle as well. 
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Preabdomen 
The pre abdominal segments are numbered according to their morpholog­
ical identity. The second apparent tergum is actually the third tergum 
since the first two terga are fused. 
Only a few taxonomically useful characters are known from the pre­
abdomen. The median marginal bristles are a pair (usually) of bristles 
situated near the middle of the dorsal hind margins of the terga. These 
bristles are occasionally irregular. In some species the median marginals 
of a tergum may be either present or absent, while in others the number 
may vary from one to three or four bristles, although usually two. "When 
these bristles are not isolated from the lateral marginals by a gap, a 
marginal row is said to be present. Median marginals on the first appar­
ent tergum, the syntergum 1+2, are said to be on the second tergum, as 
this is the case even though the second tergum is fused with the first. 
Male PostaMcmen 
This is the region of greatest confusion in the morphology of the 
higher Diptera. There are several more or less purely descriptive ter­
minologies, and little agreement among authors who have claimed to homol-
ogize parts in this region with parts in lower Diptera and other insects. 
THft literature is beginning to look more complex than the flies them­
selves. 
Crampton (1942 and 1944) discusses the problems at length and gives 
references to many earlier works. later papers pertinent to the study are 
as follows s Ferris (1950), Hardy (1950), van Baden and Hennig (1956), 
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MLchener (1944), and Zunpt and Heinz (1949 and 1950). 
A uniform "terminology will probably ccaae about only if homologies can 
be conclusively demonstrated. This will take long, arduous efforts; and 
in the meaavfalle we are faced idth the necessity of selecting some termi­
nology in order to talk about the parts. For the purposes of this paper 
the few well—established homologies have been accepted. The remaining 
terms have been chosen from several sources, and are usually terms "tàiich 
are least likely to be inappropriate should certain homologies be con­
firmed* The outer forceps (= accessory forceps, » accessory plates, etc.) 
have been called the paralobes,^ since these structures are not always 
forcipate. The "claspers™ have been called the pre- and postgonites ac­
cording to Cramptcn's (1942) terminology, because some acalyptrates have a 
structure near the aedeagus -which appears to be homologous -with the pos­
terior clasper, but which is not even remotely clasper—like. No new terms 
have been necessary, of course; there are already more than enough to go 
around. 
A problem -which has caused considerable discussion and dissension in 
the Diptera is the nature of the torsion in the male postabdomen. 
Crampton (1942) and others have accepted the idea that a complete circum-
version has occurred in calyptrates, the posterior parts of the postabdo-
men, in effect, being rotated through 360 degrees. Ferris (1950), how­
ever, believes that some explanation other than a 360-degree torsion should 
be sought; T&ile other authors have ignored the problem. Obviously, if 
llhis term has not been used in the American sarcophagid literature, 
but it is common in British papers. 
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such a torsion, has occurred, it vd.il profoundly affect the inte ipretation 
of the postabdomen; and any serious work on the homology of the post ab­
dominal sclerites is not feasible unless this matter of torsion is clearly 
understood. 
Schrader (1927) studied the development of the terminalia of 
Cal.3iphora vicina R*-D, (as CalUphora erythrocephala) and found that the 
circumversion takes place in about the fifth day of the pupal period* It 
has also been observed by Schrader and others that the ejaculatory duct 
loops around the intestine exactly as it would if the postabdomen were 
rotated through one complete revolution* Some excellent confirmatory evi­
dence for the cireumversion is found in the innervation of the postabdomen* 
In Bavinia querula (Walk* ) the right nerve trunk traversing the venter of 
the abdomen courses over to the left side near the postabdomen, turns dor-
sally to cross the upper surface of the intestine in returning to the 
right side to innervate the right cercus* The left trunk remains on the 
left side until it turns dorsally before passing above the intestine in 
the postabdomen. It subsequently dips down on the right side of the in­
testine before passing underneath the latter in returning to the left side 
of the body to innervate the left cercus* The ejaculatory duct also loops 
around the intestine in this species, other Sarcophaga and Wohlfahrtia 
vigil* According to these observations the posterior abdominal segments 
are rotated clockwise as the fly is viewed from behind* 
This evidence constitutes a nearly ironclad case for the existence of 
at least a rotation in the calyptrate postabdomen. On this basis much of 
the several accounts of the male terminal 1.a which have ignored or denied 
the circumversion are to be rejected. 
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The interpretation of the individual postabdominal sclerites in the 
light of the circumversion has been attempted by Cranpton (1942, 1944)» 
He has compared series of species throughout the Diptera, but there are 
some valid objections to his conclusions. His "intrasyrphid" series, con­
taining species idiich exhibit little torsion, is actually not valid for 
Schizophora. (Because virtually no dipterist believes the Schizophora 
came from the Syrphidae; both groups are thought to have arisen from a 
common ancestor)» The interesting conclusion to be dram from, the series 
is that the schizophoran postabdomen was not circumverted at the time of 
the divergence of the Schizophora from, the Syrphidae. The circumversion 
must have occurred later. 
Within the Schizophora certain Tephritidae and Otitidae show consid­
erable torsion; but the terminalia are not completely circumverted, and 
many sclerites may be identified with parts in lover Diptera. These spe­
cies have been considered the intermediate stages leading up to the calyp-
trates ytolch have completely circumverted terminalia with much of the evi­
dences of torsion obliterated. But again, these acalyptrates are nob an­
cestral to the calyptrates. Their occurrence in the Acalyptratae suggests 
that the calyptrate circumversion -was still largely a parallel process, 
and perhaps completely so, since the ancestral acalyptrates are not known— 
they may have been forms with very little torsion. Cranpton (1942) has 
pointed out the obvious parallelisms in lower Diptera. Apparently the 
Diptera have some inherent tendency for rotation. Many lower groups con­
tain both rotated and non—rotated forms, and the direction of rotation is 
always the same. 
If any case is to be made for the circumversion and homology of parts 
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in the Calyptrataes evidence must be found within that particular group# 
The "first hypopygial tergite" has been homologized with the fused seventh 
and eighth sterna. This homology is based on the observation that these 
sterna are carried up on the side and dorsum of the postabdomen during the 
torsion process in Syrphidae and Acalyptratae, and on the presence of a 
suture on the left side of the so-called tergite in calyptrates. Cranpton 
regards that suture as the dividing line between the seventh and eighth 
sterna. 
There is little genuine evidence for this interpretation within the 
Calypt ratae. Neither the syrphids nor the acalypt rates are intermediate 
calypt rates. The suture supposedly marking off the two sterna in Sarco-
phaga argyrostoma H.-D. (as Sarcopbaga falcnlata Pand., a junior synonym, 
in Cranpton, 1942) is matched by a nearly symmetrical suture on the right 
side of the tergite." "Hhat sternum does this suture delimit? There are 
many muscles attached to the apparent tergum, and the possibility that 
these sutures are secondary cannot be dismissed, nor can the possibility 
that these sutures are other than those between sterna. 
No calyptrates are knom. which show the sterna partial ly displaced, 
and idiich could lead to acceptable interpretations of the apparent tergum 
as the seventh and eighth synsternum. Only two genera are knom to show 
clear-cut sutures in this sole rite (Macronychia and Mimodexia), and in 
both the sutures are not diagonal as "would be expected from the torsion 
hypothesis: they are transverse. The compound structure is quite sym­
metrical. Alternate hypotheses of circumversion are just as much in or­
der, if not more so, than the torsion process hypothesized by Cranpton. 
There is the possibility that a more simple rotation has taken place, and 
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the possibility that the sixth segment is as mush involved in the process 
as the eighth. 
Even if the torsion has taken place as Cranpton describes, and sterna 
seven and eight are shown to be involved, this does not mean that the 
sclerite in question is only the seventh and eighth synsternum* One pair 
of spiracles occurs in the sclerite removed from the edge. Have these 
migrated into the synsternum, or have they been included because of the 
fusion of the lateral tergum material with both edges of the synsternum? 
With the twisting occurring as it does, portions of the terga of both seg­
ments might well comprise the right side of the apparent tergum. 
So much is left unanswered about this sclerite that nomenclatorial 
meddling will only make matters worse. This sclerite will be referred to 
as the first genital tergum, even though this nam* is sure to be incor­
rect. The first tergum of the postabdomen is termed the sixth abdominal 
tergum, i&ich is probably correct terminology. 
The asymmetry in the musculature of the postabdomen does not extend 
backwards into the segment bearing the aedeagus (the ninth segment), which 
indicates that this and posterior segments have probably been carried 
along in the circumversion more or less passively, so to speak. The ninth 
tergum will be referred to as such. The internal clasping organs asso­
ciated with the aedeagus are being studies now by Dr. E. S. Snodgrass, so 
these parts will be referred to by Cranpton* s terminology until Dr. 
Snodgrass* results are published. The "ninth eternite" is probably not a 
simple sternum of the ninth segment, i&ich is the reason for the quotation 
TnaT»Vsr The terminology of this sclerite also awaits the outcome of Dr. 
Snodgrass* study. 
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The sclerites in the membrane behind the "ninth sternite" have been 
identified with various structures, but these can be traced back in the 
Diptera relatively easily. They are parts of the venter of the tenth seg­
ment, and are appropriately called the "tenth stemites. " Melanogya ob-
scura (Tris.) and some other primitive calyptrates have only a single 
sclerite, the tenth sternum* This condition is like that in many Syr-
phidae. 
The paralobes (snrstyli, accessory forceps, etc.) have been consid­
ered to be appendages of the ninth tergum, but they are just as often ap­
parently appendages of the tenth stemites. They are articulated with 
both the ninth tergum and tenth stemites in most calyptrates, but they 
are fused with the tenth stemites in primitive species, as in Melanoma 
obscura. The latter condition obtains in the Syrphidae. Cranpton (1942) 
homologizes these lobes with the "surstyli" of orthorrhaphous Diptera, but 
this is a rather far-reaching identification for the limited data avail­
able now. 
The base of the cerci probably includes portions of adjacent scle­
rites. This term is used anyhow, because the amount of non-cercal 
material can scarcely be very extensive, and the term has also been used 
by many authors. 
Immature Stages 
The terminology of the parts of the larva is given in the figures ca 
Plate 4. In the ptpaiium, the protrusion or non-protrusion of the pro-
thoracic pupal horns through the ptparial wall is an important difference 
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among calyptrates. The pupal horn is a projection from the anterior tho­
racic spiracle which is protruded through a small window on the posterior 
edge of the fourth segment of the puparium. The projections are «man and 
protrude only a short distance. The pupa of the Sarcophagidae does not 
develop horns. The anterior thoracic spiracle remains relatively flat on 
the thorax. 
Glossary of Less Familiar Terms 
The following list has been prepared to clarify terms which are rela­
tively new to or seldom used in taxoncndc studies, or which may easily be 
misunderstood. All structures are described as they appear In the Calyp-
tratae. The body region, stage, or sex of the insect the term applies to 
have been indicated in parentheses following the term; since sane terms 
apply to homologous structures in different stages, etc., but are apt to 
cause trouble in only one application. Unless otherwise specified, the 
structures are described for the adult insect. 
ALPHAS3TÂE (abdomen): a pair of minute, transparent setae occurring 
at the anterior margins of each of the preabdoodnal sterna, except for the 
first. (Figs. 12 and 13). 
AHEPTSTEENAL RATIO (thorax) $ the ratio of the dorsal length to the 
posterior height of the mesoanepisteranm. ( "mesopleuron" ). Actually the 
posterior measurement is from corner to corner, which is not always along 
an absolutely vertical line—the line usually leans forward. (Fig. 11). 
AH&TSHGITE (thorax): a subdivision of the mesopostnotum lying be­
tween the mediotergite and the katatergite. It is mostly below the lower 
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calypter, and bears the infrasquamal setulae. (Fig. 8). 
ANTECL3ŒEUS (head) s the inverted U-shaped sclerite an the anterior 
surface of the basal segment of the proboscis. (Fig. 4). 
BASâL STHEAK (vcLng): a fine whitish line coursing between the base 
of the M vein system and stem vein R at the distal end of the basal de­
pression. 
BAS ALAR AMPULLA (thorax) s a rather hemispherical projection slightly 
anterior to, and below the wing base. Townsend (1935b) calls this the 
greater ampulla. (Fig. 8). 
CERCI (male postabdomen): the median, poster!ormost pair of append­
ages of the male terminalia, •which are often fused at the base to form a 
bipronged composite. The cerci have been called the mesolobes, forceps, 
inner forceps, posterior fweeps, etc. (Figs. 14-16). 
CLZPEAL ARCH (larval head): the transverse bridge of sclerctized 
material consisting of the anterior portion of the larval clypeus. This 
arch has usually been knom as the dorsqpharyngeal sclerite. (Figs. 20 
and 21). 
CQXOPLEURAL STHEAK (thorax): a streak or line of material (paler 
than adjacent sclerite) found at the dorsal edge of the meron. It courses 
from the dorsal edge of the posterior thoracic spiracle to, or almost to, 
the posterionnost part of the mesokatepisternumo It separates the meron 
from the mesokatepimercn. (Fig. 8). 
Ctoh fTRT.T. FURROWS (wing): two longitudinal troughs or grooves in the 
membrane of cell Cuj, as the King is viewed from, above. They do not ex­
tend ail the way to the wing margin, but fade out near the level of cross-
vein m. (Fig. 9). 
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Cu^CELL REGIONS (wing): three areas of the membrane of cell Cu^_ 
separated by two longitudinal furrows (as the wing is viewed from above). 
These regions are termed the first (anterior), second, and third (poster­
ior) C&2 cell regions. The regions are not distinct distal to the level 
or the crossvein m, so the regions are considered to extend to some in­
definite limit at that level. (Fig. 9). 
FEQNTOCIZEEAL StJTGHES (head): a pair of sutures coursing up the face 
just medial to the vibrissas and ptilinal suture. They extend downwards 
and posteriorly next to the anterolateral edges of the "oral cavity. " 
(Figs. 1 and 4). 
FOLCEÂL SCLERITE (male postabdomen): a sclerite at the base of the 
postgonite connecting the latter to the basal apodeme and the base of the 
aedeagus. It is usually mmall. (Figs. 17 and IS). 
c&wiL (head): the ventrolateral region of the head below the compound 
eye. It is usually considered to lack definite limits, but in the Calyp-
tratae greater precision can be cbtained by arbitrarily using the edge of 
the transverse impression as its limit in the region before the ventral 
edge of the eye. (Figs. 1 and 4)» 
reaJAT. SULCUS (head): a shallow sulcus extending from a point near 
the middle of the lateral rim of the subcranial cavity ("oral cavity") 
posterolateral^ across the gena to a small pit in the end of the meta-
cephalic suture. . The pit in the metacephalic suture usually occurs near 
the middi* 0f the posterior limits of the gena. The genal sulcus is not 
always visible in calyptrates, but most Sarccphagidae have at least a 
faint one. This sulcus is used as a landmark in describing the distribu­
tion of the whitish hairs in that area of the head» In many species the 
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whitish hairs extend from the back of the head xro to the genal sulcus, but 
not beyond. 
HUMERAL PLATE (wing)s the distal of the tiro «mall sclerites at the 
base of the costa. This sclerite has been called the basicosta by many 
taxonomists in the calyptrate literature. (Figs. 9 and 10). 
KÂTÂTERGETE (thorax) r the most anterior and lateral major subdivi­
sions of the mesopostnotum. It lies above the posterior spiracle and be­
tween the me soanepimeron and base of the halter. (Fig. 8). 
LABRUM (larval head) : the median lobe between the mouth hooks. The 
labrum. is sclerotized and pigmented only in first instar larvae, and not 
all of these. It is membranous in the second and third instars. This 
structure has been called the median hook or tooth in many descriptions. 
(Figs. 20 and 21). 
MEDIOTERGITE (thorax) r the median, unpaired subdivision of the meso­
postnotum beneath the scutellum* The infrascutellum is a part of this 
sclerite. (Fig. 8). 
MERAT, SETAE (thorax) : The setae on the meron fall into two distinct 
size classes. The large bristles comprising the vertical row, -which is 
curved anteriorly at both ends, are the primary merals. The secondary 
merals are the hair-like setae irregularly disposed over the area bearing 
the primary row. Both types are commonly present together, but either or 
both types may be absent in calyptrates. (Fig. 8). 
MERCK (thorax) : the sclerite located in the general region between 
and above the mid and hind coxae. This is the hypopleuron of authors, mi­
nus the dorsal strip -which is the mesokatepimeron. The boundary between 
the two sclerites is marked by the coxopleural streak. (Fig. 8). 
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MESOANEPIMEBON (thorax); the upper subdivision of the mesoepimeron. 
It is located below the wing base, and is nearly equivalent to the ptero-
pleuron of taxonomic authors. (%e portion before the pleural suture be­
longs to the episternum). (Fig. 8). 
MESQâSEHCSIEBNDH (thorax) : an area below the notopleuron and between 
the anterior spiracle and mesoanepimercn. It is the mesqplsuron of 
authors writing on calyptrate taxonomy. (Fig. 8). 
HESQK&TEPBÎEECK (thorax): the loirer subdivision of the aesoeplsseron. 
(This is "a" mesokatepimerm, not necessarily "the" mesokatepimeron of 
other insects. The subdivision of the mesoepimeron into dorsal and ven­
tral sclerites has probably taken place more than once In insects. ) It is 
fused to the meron in many calyptrates ishich have lost the coxopleural 
streak, in which case it will be called the mesokatepimeral region. The 
setae on it will be called the mesokatepimerals mfaether the sclerite is 
distinct from the meron or not. (Fig. 8). 
MBSOKâTEPISTEBSDtt (thorax): the ventral subdivision of the mesoepi-
sternum. It is located in the general area between and above the fore and 
mid coxae. This sclerite is commonly called the sternopleuron. (Fig. 8). 
NINTH TEBGRM (male postabdomen): the apparent tergum of the segment 
bearing the aedeagus. This tergum. is often referred to as the second 
genital "segment." (Figs. 14-16). 
NOTOPIEUBAL SETAE (thorax): The two largest bristles on the noto­
pleuron are of relatively constant position, and are distinguished as the 
primary notopleurals. The more variable hair-like setae irregularly 
spaced on the notopleuron are the secondary notopleurals. In many Sarco-
P^naa an ayfrH-fr* pair of setae occurs on the notopleuron. These are 
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the subprimary notopleurals. Idke the primary setae, they are of constant 
position, one occurring between and slightly below the primary setae; the 
other, anterior to and sli^itly above the level of the anterior primary 
notopleural. They are intermediate in size between the secondary hairs 
and the primary bristles. A single subprimary seta occurs between the 
primary bristles in several calyptrates. (Fig. 8). 
PARâlQBES (male post abdomen): a pair of sclerites, usually somewhat 
hook-like, found at the posterior edge of the ninth tergum lateral to the 
cerci. These structures have been called the accessory plates, accessory 
forceps, outer forceps, surstyli, etc. (Figs. 14-16). 
POSTGONITE (male postabdomen) : one of the posterior pair of hook­
like sclerites found at the base of the aedeagus. These are the posterior 
claspers of many taxonomic authors. (Figs. 16-18). 
FREGONITE (male postabdomen) : one of the anterior pair of sclerites 
located at the base of the aedeagus. These are usually hook-like and ar­
ticulated to the "ninth sternite, " but they may be fused to both the 
"ninth sternite" and each other in some species. The pregonites have been 
called the anterior claspers. (Figs. 16-18). 
PREMENTUM (head) : the large sclerite covering the posterior surface 
of the baustelliim of the proboscis. (Fig. l). 
PRIMARY MER&LS, NOTOPIEURALS: see meral setae, notopleural setae. 
PROEPIMERAL REGION (thorax): the area of the propleuron behind the 
prcpleural suture. In calyptrates this is an indefinite area, since it is 
fused with the mesoepisternum; although its approximate limits can be es­
tablished by comparative studies. In species in vfaich the sclerite is 
still distinct, it extends from the lateral edge of the forecoreal foramen 
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up to the anterior spiracle, but anterior to the mesoepistemum. It bears 
the prostigmatal bristles. (Fig. 8). 
PBQEPISTERJfftM (thorax); the area of the propleuron before the pro-
pie ural suture. This is the propleuron of most taxonomic authors. This 
area is sometimes said to be bare or haired when actually only the area 
above the ventral bristles is meant. In order to be clearer in this mat­
ter, the area above the bristles may be distinguished as the dorsal pro-
epistemum. (Fig. 8). 
SECONDARY MERALS, NOTOPIEURALS: see meral, notopleural setae. 
SUBPRIMARY NOTOPLEURALS: see notopleural setae. 
TEGUIA (wing): the proximal of the two plates at the base of the 
costa. It bears setae. This is the epaulet of taxonomic authors. (Figs. 
8 and 10). 
TENTH STERNITES (male postabdomen) : the pair of sclerites found in 
the membrane of the venter behind the aedeagus and "ninth sternite." They 
are usually articulated with both the "ninth sternite" and the paralobes. 
(Fig. 40). 
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PHYLOGENY 
The phylogeny of the Sarcophagidae is still almost completely un­
known. Several elaborate schemes have been proposed; none has been ac­
cepted by more than one or two subsequent authors, and then only in part. 
If there is any agreement in the literature, it is that among conservative 
authors to the effect that the family is immediately monophyletic and that 
it comprises two phyletic lines (the two subfamilies, Sarcophaginae and 
Miltogramrrrinae). Even so, the definition of either line may vary to ac­
commodate or exclude "borderline" genera. 
dhe situation scarcely suggests healthy dispute on the legitimate 
grounds for disagreement. Classifications have been proposed with no more 
defense than a definition of categories, and it is not uncommon to find 
previous efforts almost entirely ignored. The fundamental question of 
what sort of evidence should be required for accepting a hypothesized re­
lationship appears to have been glossed over in the intuitive approach. 
Because of the widespread confusion in the matter, this section is an at­
tempt to put the approach to phylogeny in the Calyptratae on a little more 
formal basis, and to consider a few important problems relating to the 
Sarcophagidae in this light. 
These statements, cf course, do not imply any criticism of the con­
servative classifications published to fulfill the immediate practical 
needs of the field. Some classification is necessary, and the conclusions 
of Aldrich (1916) or Allen (1926) in this regard far North American spe­
cies are more than justified by their usefulness. 
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Methodology 
A basic hypothesis 
mthin a given group the simplest hypothesis possible is that of a 
single dichotomy involving the species examined only» It can be stated in 
general terms as follows: the Timbers of subgroup nA" of the given group 
are derived from a common ancestor contemporaneous with and not identical 
to the common ancestor of all the members of subgroup "B, " 
Such a hypothesis rests upon the prior recognition of the subgroups 
by means of correlated characters. (A Ring]* character might be signifi­
cant, but this would not be evident in the absence of correlates.) A cer­
tain amount of personal judgment enters into the evaluation of the char­
acters, and the situation varies from group to group. In the Calyptratae, 
for instance, correlations between bristle characters usually are not re­
garded as reliable as correlations between structural modifications of 
larger features because the latter presumably involve more genes. For 
these reasons there is no set formula for determining the degree of sig­
nificance of correlations, and such matters pertaining to the Sarco­
phagidae are discussed in their individual contexts later on. 
By presuming significant correlations, however, it is possible to set 
up criteria for determining whether a particular set of data can be regard­
ed as sufficient for accepting the dichotcny as a probable relationship. 
If we represent the members of one subgroup with the symbol flA° defined by 
the correlating set of "A-characters," and the other subgroup with "B," 
defined by the counterpart s of the A-characters, and let "Bac" represent 
any particular member of B; the criteria must be set up to differentiate 
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between, the two relationship s depicted in the chart following. 
A Bx B 
(Relationship l) (Relationship 2) 
Chart 1. "Fhylogenetic relationships" 
Should subgroup A be defined in terms of specializations, or modifi­
cations from the primitive state, and B with the counterparts, it should 
be obvious that no statement can be made with regard to the composition of 
subgroup B. Some members of B may have been derived from the A line be­
fore the development of the modifications used to define A, and the second 
relationship in the diagrams might be the correct one. 
This is one of the most commonly overlooked aspects of the problem of 
phylogeny, and the resultant errors are legion. It is an oversight of 
this kind which led Patton (1939)"*" to suggest that the Miltogramminae are 
not closely related to the Sarcophaginae; but, possibly, are close to the 
Calliphorinae. As it turns out, all the characters of the Sarcophaginae 
used by Patton are modifications from the primitive state; and, conse-
-kct should be pointed out that Patton does not reorganize the nomen­
clature as others have done with much less basis. His work was chosen as 
an example because it is one of the few in calyptrate literature in which 
the argument is clearly formulated. 
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quently, the Miltogranra&nae and Calliphorinae only appear closely related 
because both retain some primitive features in common. 
From, these circumstances it follows that subgroup B can be recognized 
as monophyletic only if it exhibits at least one modification from the 
primitive state not possessed by A; and that the validity of the dichotomy 
as a whole can be assessed only if the following minimal information is 
available: 
1. A set of correlated attributes for defining the two subgroups. 
2. Knowledge of the primitive state of at least part of the attri­
butes of the subgroups. 
3. Knowledge that at least one subgroup attribute has been modified 
from the primitive' condition in each subgroup. 
One further qualification must be imposed upon the arguments. Paral­
lelisms must be allowed for when present. If of a minor sort, the basic 
arguments are not affected; and all that is required is a slight modifica­
tion of the statements about the subgroups. The parallelism of Opsidia 
gonioides Coq. to the Sarcophaginae in the loss of the coxoplsural streak 
is easily allowed for by modifying the statements about the distribution 
of this character in the subgroups (which in this case are the subfamilies 
of the Sarcophagidae). On the other hand, if the characters defining one 
of the subgroups are conceivably specializations related to some particu­
lar activity or mimicry on the part of the subgroup members, the situation 
demands a closer inspection. 
This is a second matter in which considerable personal judgment is 
involved, but in extreme cases the principles are evident. No one would 
be likely to assume that a reduction of the label 1 a and a lengthening of 
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the proboscis would be independent characters. Xh a group, such as the 
Tachinidae, the correlation between the tiro would be understood to indi­
cate the specialized habit of flower visiting, not one natural group. 
Other characters in some members of the flower-visiting group suggest that 
these members are more closely related to certain species outside the 
group than to any within the group. Correlations are most logically taken 
to indicate derivation from a common ancestor when they occur between 
functionally unrelated features. A correlation between a modification of 
the feeding apparatus of the larva and one in the male terminalia is more 
likely to indicate common ancestry than correlative function. 
An extension of the basic hypothesis 
In most publications the hypotheses are far more complex than the 
basic hypothesis just treated» "Pihen a statement is made that the Sarco­
phagidae consist of two subfamilies defined by certain characters, it is 
not a simple hypothesis of dichotomy. The statement implies that all 
extant members of the family belong to one or the other subfamily and 
exhibit the appropriate characters. 
The crux of the extended hypothesis lies in determining when the ob­
served species form an adequate basis for the generalization. Since more 
crimes against taxonomy have been committed by generalizations from an in­
adequate basis than by any other method, this matter deserves more atten­
tion than it has received in the past. 
Common sense dictates that the observed species be representative of 
the group for liiich the generalization is to be proposed. This means not 
only a large enough sample, but also one 'which is representative of all 
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the diverse elements comprising the group. A cosmopolitan group thus re­
quires a cosmopolitan sample. It can be almost categorically stated in 
this connection that the species of one faunal region are not sufficient 
basis for any generalizations about a group with a world-wide distribu­
tion. The extremely chaotic generic classification of the Sarcophagidae 
is a prime result of malpractice in this respect. 
In a general way the adequacy of a sample can be tested against sev­
eral conditions. It is important that the group be well-known; that one 
be familiar with the literature; that the published descriptions contain 
some characters -which will support reasonably natural groupings at lower 
levels at least; and that a reasonable percentage of the described species 
be seen, lhat constitutes a reasonable percentage is hard to tell, but 
one thing is certain: the minimum percentage is much higher than any uti­
lized in calyptrates so far. 
when these conditions are fulfilled, the defense of a general state­
ment would probably read as follows: the number of specie s examined con­
stitutes a reasonable percentage of the total; the literature descriptions 
indicate that specie s not seen are similar to those seen, and thus may be 
expected to show the characters of the group which includes the observed 
species; new species do not seem to occur frequently in collections from 
any part of the world, or those which do occur belong to familiar groups. 
Therefore, it is reasonable to conclude that the vast majority of the ex­
isting members of the group can be expected to fall within the categories 
defined and to exhibit the appropriate characters; and those vhich do not, 
if such exist, will constitute only a minor part of the total and will not 
appreciably affect the conclusions reached. 
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Trichotomies and more complex arrangements may appear to be qualita­
tively different from dichotomies, but in actual practice they usually 
signify ignorance of the relationship s or a practical decision to apply 
names to lesser branches of a hierarchy of dichotomies. These problems 
enter more into practice than theory and need not be considered here. If 
such exist, it is an easy enough matter to treat them by methods quite 
similar to those used for dichotomies. 
Primitive Characters 
The following list includes characters "which have some basis for 
their acceptance as primitive. Only characters of broader application are 
listed, and most are primitive with respect to the calyptrates as a whole. 
A list of characters "which have undergone modification in restricted areas 
only would be tremendous and would only be a tabulation of trivia as far 
as the goals of this study are concerned. 
The list is not uniform, since there are degrees of certainty with 
•which characters may be regarded as primitive. The cases for primitive-
ness in characters are grouped into three classes, the first (Case A), in­
cluding characters with the most abundant support, the second and third 
with progressively less. These cases are discussed following the list. 
The letters in parentheses following the characters in the list indicate 
the type of case the arguments for the character as primitive seem to fit 
best. In instances where the modified state of the primitive character 
may not be evident, the modification is indicated in brackets after the 
primitive character. 
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List of pri rrrHdve characters 
HEAD: 
1. Posterior surface of head without whitish hairs. (3) 
2. Eyes relatively small, with fenter facets. (C) 
3. Third antennal segment short, approximately as long as second. 
(A) [Third antennal segment elongate] 
THORAX; 
4. Three postsutaral dorsocentral macrochaetae. (B) [Four or more 
postsuturai dorsocentrais] 
5. Two notopleural macrochaetae. (A) [Three to four notopleurals] 
6. Bristles of humeral callus situated in a transverse row, but 
slightly curved posteriorly at either end; humeral callus relatively smal­
ler. (B) [Bristles in a row with ends strongly curved posteriorly] 
7. Coxopleural streak present. (A) 
8. Proepimeral region with a bristle directed anteroventrad. (C) 
[iîlthout such a bristle] 
9. Thoracic spiracular openings small, vestiture not well developed. 
(C) 
10. Ratio of dorsal length of mesoanepisternum (mesqpleuron) to its 
posterior height relatively low, in the general vicinity of 0.5 or less. 
(B) 
11. Infrascutellar convexity present, although small. (B) [Convex­
ity absent or enlarged] 
TOG: 
12. Humeral plate relatively small, less than half as large as te-
gola. (A) 
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13» Anterior arculus present, at least as a vestige. (A) 
14. Costa broken at tip of Sc. (A) 
15. Costa with ventral setulae along entire length. (A) 
16. Marginal setulae of costa distal to spine rows freely projecting, 
not fused or appressed to each other. (A) 
17. Wing membrane completely covered with dorsal and ventral micro-
trichiae. (A) 
18. Veins R^+5 aad ^±*2 enci^ nS close to or even behind extreme wing 
tip. (A) [£4+5 ending well* before wing tip; ending before wing tip 
or in R4+5J 
19. Basal depression not strongly produced ventrally beyond general 
plane of wing as a convex bulge. (A) 
20. Membrane in posterolateral region of wing without prominent cor­
rugations. (B) 
21. Calypters relatively small. (A) 
22. Halter stalk proportionately fleshier relative to length. (B) 
LEGS: 
23. Apical anter odor sal bristle of fore tibia well-developed. (C) 
24. Apical posteredorsal and posteroventral bristles of hind tibia 
well-developed. (C) 
25. Mid femur with a subapical anterodorsal bristle, this possibly a 
remnant of a row originally extending along anterior face of femur. (B) 
FREABDQMEN: 
26. Alphasetae present. (A) 
27. Second sternum about as id de as first, neither overlapping ed­
ges, nor overlapped by edges of corresponding tergum. (A) [Second sternum 
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Overlapping tergum, or overlapped by tergum, or strongly narrowed and 
overlapped by tergum] 
28. Terga, except for first and second terga, not fused. (A) [Second 
to fifth terga all or in part fused together in mid dorsal region] 
29. Spiracles near ventral edges of terga. (A) [Spiracles located in 
terga far laterally from ventral edge] 
30. Abdomen relatively slenderer. (B) 
MAIE P0STAB3XMEÏÏ: 
31e Elements of apparent postabdominal terga not fused, four "terga" 
seemingly present. (A) 
32. Paralobes (outer forceps) well—developed, comparatively long and 
slender. (A) 
33* Paralobes freely articulated with ninth tergum. (B) 
34. Tenth sternum, or tenth stemites, large and plate-like. (A) 
[Stemites reduced in size to absent] 
35» Pre- and postgcnites present as distinct elements, nob fused 
with adjacent structures. (B) 
36. Fulcral sclerite present. (B) 
37» Aedeagus consisting of a single segment. (B) 
38. Aedeagus with a basal, posterior projection or "spine. " (B) 
FEMALE P03TABD0MEN: 
39. Seventh tergum large, distinct. (A) [Seventh tergum divided to 
reduced to absent] 
40. Seventh abdominal spiracle in the membrane below lateral edges 
of seventh tergum. (A) [Seventh spiracle located in sixth tergum] 
PUPA: 
A 
Al* Anterior thoracic spiracle with horns which are protruded 
through small openings in the puparial wall after pupation. (A) 
FIRST INSTAR LARVA: 
42. Lab rum a comparatively large hook-like structure, larger than 
mouth hooks. (C) [Labrum reduced in size to absent] 
43* Mouth hooks subdivided into a basal and a distal part by a line 
or region of reduced pigmentation, (c) [Mouth hooks fused into a one-
piece structure] 
BIOLOGY: 
44* Oviparity. (A) 
The recognition of primitive characters 
Case A. The character appears to be a feature of the common an­
cestor of all calyptrates. In its typical distribution it occurs in sev­
eral groups of calyptrates as well as in one or more groups of Diptera 
outside of the Calyptratae. This distribution is exemplified by that of 
the alphasetae which have been found in Muscidae, sens, lat., Calliphor-
idae, Tachinidae, Acalyptratae, Aschiza, and Brachycera. The absence of 
alphasetae in the Sarcophagidae, accordingly, is understood to be a condi­
tion modified by loss from the primitive state. 
Other characters fit this distribution pattern: but, because the 
modifications are so prevalent, the character is apt to be overlooked. 
Two of the listed characters fit this description, the anterior arculus 
and, to a lesser degree, the break in the costa near the tip of Sc. The 
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anterior arculus is almost entirely absent from the Schizophora,^ but it 
does occur in some Conopidae and some Oestridae, sens, lat. The basal 
streak of many Paramacronychiini and some Tachinidae is probably the last 
vestige of the anterior arculus. 
The break at the end of Sc has received practically no attention in 
calyptrates, although it is used in family separations among the acalyp-
trates. Since this character most commonly occurs in species exhibiting 
other primitive characters; and, since it occurs in some members of every 
major calyptrate family, it is not at all illogical to suppose that the 
break is homologous with that occurring in acalyptrates. This implies 
that the common ancestor of the Schizophora had a costa broken at the tip 
of Sc (assuming that the acalyptrates are manophyletic). Further data on 
this character is given under the discussion of evolutionary tendencies. 
There is also a break near crossvein h, but this break does not appear to 
be a usable character in the Calyptratae. 
Case B. The character occurs in nearly every major calyptrate 
group, and especially in species exhibiting other characters more clearly 
primitive, but the history of the character outside the Calyptratae is un­
known or difficult to assess. A surprising member of this class is the 
infrascutelZLam, so often used as a specialization marking the Tachinidae. 
A small, but definitely convex infrascutellum occurs in many scatophagids, 
some anthonyiines, many oestroids, most rhinophorines, several groups of 
^The anterior arculus is present in nearly all other Diptera, with 
the exception of those with greatly reduced wing venation. The Dolicho-
podidae are one of the very few exceptions among those with a relatively 
complete venation and have paralleled the Calyptratae in this respect. 
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calliphorids, Melanomya and allies, and in one sarcophagi d. The sarco-
phagid is apparently an mdescribed genus and species belonging to the 
Keophybo series of genera, one of the most primitive in the subfamily 
Sarcophaginae. This distribution does not suggest something developed de 
novo in the Tachinidae, but a primitive feature modified by enlargement in 
this family, and lost on several different occasions in other lines of 
Calyptratae. 
Case C. These arguments are much as in Case B, but the distribu­
tion of the characters has been checked through fewer groups. In most 
cases the characters are found in species identified as relatively primi­
tive by other means, and are seldom or never found elseivhere. The proepi­
meral region bristle (character No. 8) occurs in several primitive tachi-
nid groups and some Hhinophorinae. Certain apical tibial bristles (char­
acters 23 and 24) also, for some unknown reason, appear to be better de­
veloped in primitive species. 
The distribution of the characters in cases B and C does not certify 
their pri mi tivene s s, it merely suggests it. One factor may undermine more 
of the cases than it seems to now, and this is the apparent tendency for 
primitive species to develop specializations peculiar to them. This ten­
dency seems to be demonstrated by the frequent occurrence of a petiolate 
apical cell, formed "when ends in rather than in the costa, among -
primitive species. It is a patent specialization and clearly polyphyletic 
Among the primitive members of the group v/ith meral (hypopleural) bristles. 
Evolutionary Tendencies 
The mere listing of primitive characters and their modifications is 
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too elementary an approach to be very interesting or even to make much 
sense as a study of evolutionary tendencies. The calyptrates have not be­
come effective competitors simply by virtue of losing vdng microtrichiae 
and ventral costal setulae or by acquiring a bent ^ ±+2' Such characters 
are not unassociated variables, and their significance probably accrues 
from their function in larger patterns in the life of the flies. 
Unfortunately our ignorance is never more prominent than in the study 
of evolutionary tendencies. A few of the major trends may be guessed at, 
but the contributing factors are seldom understood. The following hypoth­
eses are, therefore, tentative to say the least; although there is good 
reason for their proposal. They fit many observations; and, more impor­
tant, they indicate further observations and experiments by -which they can 
be tested. The lack of any direction seems to be one of the principle 
reasons for the small amount of data in this area now. 
Flight 
From among the tendencies -which might be hypothesized for adult 
calyptrates, one appears to be of signal importance. It is the hypothesis 
that the calyptrates have tended to develop a more rapid and agile flight 
during their evolutionary history. This is a plausible idea, since the 
distribution of strong fliers among the Diptera does not lead to the con­
clusion that the calyptrates were primitively strong fliers. Even within 
the Calyptratae there are some comparatively weak fliers as well as some 
very strong fliers; and the differences between them are apparent, even 
though no quantitative comparisons can be made at this time. 
A second hypothesis may be formulated as an explanation for the trend 
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in. flight powers. It is a reasonable guess that predators and competition 
have been the agencies effecting the changes. The numerous escape devices 
developed in other orders testify to the effect which predators may have; 
the Hemiptera have offensive odors; Coleoptera have an armor-like integu­
ment and foul odors; Orthqptera and Homoptera have acquired jumping legs; 
and many diverse groups are effectively camouflaged. None of these pro­
tective features is characteristic of adult Calyptratae, -which appear to 
rely almost entirely on flight for their safety. Competition might pro­
mote rapid flight if larval food were limited and an early arrival on the 
scene for ovqposition were advantageous. 
Smith (1952) provides some valuable clues for deducing the conse­
quences of these hypotheses. He suggests that primitive insects were 
aerodynamically stable in a "static" sense; that is, the forces acting on 
the insect would tend to restore it to its course without any modification 
of the cycle of muscular contractions. This should be necessarily so, 
since the insect would otherwise be unable to fly in the absence of a 
highly evolved sensory and nervous system. Smith goes further to point 
out that the Paleodictyoptera had elongate abdominal segments with con­
spicuous lateral lobes or slender elongate cerci which must have acted as 
effective stabilizers. 
But there are concrete advantages to instability. It permits a high­
er degree of maneuverability than is possible in more stable mechanisms. 
Since the changes in flight powers within the ealyptrates are not as 
great as the changes discussed by Smith, it is necessary to assume the two 
sets of changes differ only in degree. The primitive calyptrates would 
not be expected to have as efficient a sensory system as the more highly 
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evolved forms. This assumption actually implies a third hypothesis; name­
ly, that the sensory system on "which flight depends will be commensurate 
with the flight powers of the insect and will deviate only in special cir­
cumstances. Some possible deviations are discussed later. 
The importance of the arista and halter in the flight of muscoids has 
been well treated by Hollick (1940) and Pringle (1948). The relationships 
between the different forms of arista or halter to their functioning in 
the flight of calyptrates are not clear, so there is no point in attempt­
ing to discuss them now. The slender-stalked halter appears to be an ad­
vance over the fleshy-stalked one, but no study has been made of this dif­
ference. 
Vision in flight. Besides an air speed indicator and a gyroscopic 
turn indicator, one more sensory guide is important in rapid flight. This 
is vision.^- "Without sufficient visual acuity the speeding insect would 
not be able to steer accurately and avoid obstacles. 
Now the resolving power of a compound eye depends upon the number of 
ommatidia trained on each sector of the visual field and the angle sub­
tended by each ommatidiuBk—the ommatidial angle. Theoretically the re­
solving power of a compound eye of a given size and curvature would be in­
creased by increasing the number of ommatidia, the individual ommatidia 
thereby becoming smaller, but there is a minimum facet size possible; 
since, as the size decreases, less and less light enters each ommatidium. 
The possibility that this limit may actually be realized in rapid flight 
3-The radar-like sound mechanism, of bats would be an alternate sensory 
guide,.but there is no evidence that alternate mechanisms of this type oc­
cur in flying insects. 
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cannot be overlooked, iBLggle svrorth (1950, p« 151) has put one aspect of 
the matter as followsr 
At a given intensity of illumination a certain irnrnmnm duration 
of stimulus is necessary to produce an effect on the eye. This 
must be a factor of some importance in the visual perceptions 
of flying insects. It has even been argued that, for this rea­
son, the visual acuity of insects in flight Tall be improved by 
enlargement of the ommatidial angle. 
In dealing -with flight in a natural environment this statement is 
more useful "when translated into slightly different terms. The principle 
of the time factor might be best expressed by calling the entity eliciting 
a response a "quantum of stimulus," defined as the product of the inten­
sity of the stimulus and its duration: the stronger the stimulus, the 
shorter the time necessary to produce a response, and conversely. 
If the speed of a pattern across a compound eye should be increased 
to such an extent that it crosses each ommatidium just a little too fast 
to be perceived, three adjustments (apart from physiological improvements) 
might be made to render the pattern visible again. As suggested above, 
the ommatidial angle might be increased. In effect this would keep the 
object in the field of the onmatidium for a longer time resulting in an 
increased duration of stimulus. The stimulus might also be increased in 
intensity; and, since the stimulus involved is not in the external envi­
ronment, but is that acting "within the ommatidium, this might be done in 
either of two nays. The size of the facet might be increased so that more 
light would be concentrated by the refracting elements, or the intensity 
of light in the environment might be increased so that more light per unit 
area would fall on the facets. 
Assuming for the moment that the time factor of stimulation actually 
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becomes a limiting condition in increased flight speed, it is apparent 
that an insect increasing its flying speed is faced with a real problem. 
The number of facets cannot simply be increased, since small patterns are 
already passing too quickly to be perceived well. But if only the size of 
the facets is increased with the consequent reduction in facet number, 
there would be insufficient ommatidia for adequate vision. An increase in 
both size and facet number at the same time would result in a steeply in­
creased total eye size, conceivably of such a magnitude that the added 
flight powers would largely be expended in supporting the added weight of 
the eye. Tilhether or not the actual limits imposed by this consideration 
are ever approached in calyptrates is undetermined, but there can be 
little doubt that a general tendency towards elimination of unnecessary 
weight exists. Mien speed is at a premium, the eye size would probably be 
kept to a minimum value determined by the particular degree of visual 
acuity required by the fly. 
The adjustment possible by increasing the ommatidial angles is sub­
ject to some serious drawbacks, and this compensation will not substitute 
very vieil for the other two entailing changes in facet size or environ­
mental light. If the angles are increased to any great degree, visual 
acuity could be much impaired; but, even if to a lesser degree, the effect 
on one aspect of perception might outweigh the extended stimulation time, 
depending on the size of the object to be detected and its distance from 
the eye. This effect results because the compound eye in use is continu­
ally illuminated; and the perception of a moving object depends not only 
on a rnnirnrmi intensity of illumination, but also upon the detection of a 
minimum percent deviation from the background illumination caused by the 
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passage of the object. The mi ni,mum percent deviation principle has been 
termed the "Weber-Fechner quantitative law of sense excitation." The ex­
ample usually used in physiology textbooks to illustrate the "law" con­
cerns the detection of weight differences. The addition of one gram to a 
twenty gram -weight can be detected when held, but the addition of one gram 
to tyro hundred grams cannot. In order to be a detectable difference the 
-weight added to the larger mass must equal a mi ni rmnn percent of that mass, 
about five percent in this case. 
The significance of this principle is evident if the relationship be­
tween the ommatidial angle, the size of the object, and its distance from 
the eye is expressed in concrete terms. An object presenting one square 
centimeter of surface to the ommatidium occupies about 2.5 percent of the 
total field of an ommatidium with an angle of 2* at a distance of 100 cen­
timeters. If the ommatidial angle is increased to 46, the object then oc­
cupies only 0.6 percent of the field at that distance. At a distance of 
50 centimeters the same object represents about 10 percent of the field of 
the first ommatidium and about 2.5 percent of the second. Both of these 
ommatidial angles fall within the range of angles actually determined in 
insect eyes. 
Some measurements have been given (vide "Higglesworth, 1950, p. 150) 
•which suggest that objects must subtend nearly the -Whole ommatidial angle 
to be perceivable ; but, since the differences in the amount of light re­
flected from the object and its background, the level of illumination ob­
taining during the experiment, the speed of the object, the region of the 
eye tested, and physiological conditions all influence results, those re­
sults should be treated with caution. At any rate, large ommatidial an­
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gles would drastically limit the distance at "which gmai 1 objects could be 
perceived. 
The shape of the eye must be included now, because it may modify most 
of the factors discussed above. The eye does not have to assume a uniform 
curvature over its entire surface. If the degree of curvature is de­
creased locally to a sufficient degree, both the number of facets and their 
size in that area could be increased. The result would be a greater degree 
of visual acuity in the sectors in front of the flattened area. If the 
surface area of the eye remained the same and the field of vision for the 
eye as a vbole were not altered, then a local increase in visual acuity 
would mean a reduction in visual acuity elsewhere. 
The last factor to be considered before summarizing the problem this 
far is the role of the eye in detecting predators. An early warning is a 
valuable asset to a stationary fly, because of the short time lag before 
full flying speed can be attained. A large eye with many facets might not 
mean a high flying speed then, although insects which ordinarily depend on 
flight for safety cannot afford to be very slow fliers—as long as the 
predators can fly, that is. Since predators may approach from any angle, 
a minimum degree of visual acuity ought to be preserved over the field of 
vision as a whole. 
The hypotheses just discussed and several of their derivatives are 
someviiat involved, so each of the main ideas has been summarized in the 
numbered statements following. Antecedent statements for many of the de­
rived or relevant statements occurring later in the list have been indi­
cated in a short introductory phrase by the appropriate statement numbers. 
1. The calyptrates have developed a faster and more agile flight 
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during their evolutionary history. 
2. A more rapid flight requires an increased visual acuity. 
3» Increased visual acuity requires a larger number of facets with 
reduced ommatidial angles for each unit sector of the visual field. 
4» Visual acuity need not be increased over the whole eye, but may 
be increased for limited regions by a local reduction in the degree of 
curvature of the eye surface. 
5. A response in the sensory nerve ending in the ommatidium depends 
upon the duration and the strength of the stimulus. 
6. The increased flight speed of some calyptrates has cut the time 
of stimulation for small visual patterns to such an extent that the stim­
ulus produced by the pattern is subliminal for an eye of the original 
calyptrate type. 
7. Re 5 and 6: an enlarged facet size could compensate for the re­
duced stimulation time resulting from increased flight speed by increasing 
the amount of light concentrated by the facets. 
8. Ee 5 and 6: increased light in the environment of the fly could 
compensate for the reduced stimulation time resulting from increased 
flight speed. 
9. Re 5 and 6: an increased ommatidial angle could restore the 
stimulation time of a faster pattern to its former value. 
10. An increased ommatidial angle results in a larger field at any 
given distance, the field size being proportional to the square of its 
distance from the ommatidium. 
11. The larger the ommatidial field, the less the percent deviation 
from background illumination effected by a small object. 
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12. A rrn ni T.m percent, deviation from the background, illumination is 
necessary if it is to be perceived, 
13. Some measurements indicate that objects must subtend a major 
portion of the ommatidial angle in order to be perceived. 
14. From 10, 11, and 13 re 12: the mi ni mum percent deviation must 
not be effected even at short distances (less than 50 cm.) in ommatidia 
with only average angles by small objects. 
15. Rapid fliers must be able to detect small objects; this is es­
pecially true of insects -which trail other insects in flight. 
16. From 14 and 15 re 9: disadvantages in the tvay of drastic reduc­
tions in the distances at -which small objects may be perceived should pre­
vent any significant enlargement of the ommatidial angles. 
17. The size of the compound eye will tend to the mi ni rm-im commensu­
rate -with the flight capabilities of the fly. 
IS. Visual acuity is most important in the sectors of view directly 
in front of the fly. (This should be obvious since the fly needs more to 
know where it should go than -where it has been. ) 
19. From. 17 and 18 re 3 and 4: visual acuity will probably be in­
creased in the anterior sectors of the visual field by a flattening of the 
front part of the eye. 
20. Predators will tend to maintain the visual acuity of the prey 
over the field of vision as a whole. 
21. From 19 and 20; a compromise relationship between a general and 
a localized visual acuity should be expected. 
Any attempt to g-xplain the structure of the calyptrate eye must take 
some additional facts into account. Flies vdiich pursue other insects in 
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flight Twill also need, a high degree of visual acuity; and, since the pur-, 
sued objects are so small, all of the morphological changes in eye struc­
ture deducible from the foregoing hypotheses might be expected in an ex­
aggerated form. At a given distance from an ommatidium and at a given 
speed, the smaller the object, the less the deviation from the background 
illumination perceived in the ommatidium, providing the object subtends 
less than the entire field of the ommatidium. 
One more statement should be added to the list now: 
22. Flies which pursue other insects will tend to show the morpho­
logical changes in eye structure which accompany rapid flight to an exag­
gerated degree, depending on the size of the pursued insect and the dis­
tance at -which it is to be detected. 
Flies which pursue other insects in flight do comprise a large per­
centage of the higher Diptera. Station-taking males, females which lar-
viposit on flying hosts, the wasp-trailing females of Senotainia, and 
many predators all exhibit this habit. The station-taking habit of males 
has been noted on numerous occasions, and is probably more widespread than 
suspected. 
The structure of the compound eye and the behavior of many calyp-
trates do seem to fit the preceding hypotheses as well as can be expected 
from the available data. For one thing, the rapid and agile fliers are 
quite typical of bright sunlit environments. These are probably the only 
situations in which sufficient light is available for optimum performance 
of the compound eye. This is true not only for calyptrates, but also for 
many other rapid fliers in the Diptera. Bombyliids, asilids, syrphids, 
nemestrinids, and others are usually found in the open in the sun, and 
those species •which do occur in woods generally occur in or at the edges 
of sunlit dealings. 
There is an additional advantage of flight in well-lit environments 
which makes an interpretation of this factor more complex. The insect is 
warmed by the sun; and, since the muscle efficiency increases with in­
creasing temperature up to a point, the temperature effect may be very im­
portant. Its greatest service to the fly would be under conditions of low 
air temperature, but when the air temperature is high, this effect may be­
come a disadvantage. The fact that at least some of the rapid fliers 
still operate only in bright situations when the air temperature should be 
more than adequate for high muscle efficiency does suggest that for these 
species the intense light is necessary for adequate visual acuity at high 
flying speeds. 
The facets in every species which flies at least moderately fast have 
always proven to be largest in the anterior region of the eye, although 
the size difference is not always great. Melanophora roralis is a compar­
atively weak flier, and the facets in its eye are correspondingly small. 
Some species of Neophyto have about the same size of facets as M. roralis; 
and, for this reason, may be expected to be relatively weak fliers. 
Stronger fliers, as females of Sarcophaga haemorrhoidalis or Wohlfahrtia 
vigil, have the largest facets about 1.5 times the diameter of the largest 
facets of the first two genera. Those Senotainia females which trail 
wasps in flight have even larger facets. Senotainia ksnsensis, for in­
stance, has its largest facets more than 2.5 times the diameter of the 
corresponding facets in Neophyto species. 
There is a general tendency for the trailers, and also for some very 
rapid fliers to have the front between the eyes narrowed. This modifica­
tion permits more facets in the anterior region of the eye, and allows for 
increased visual acuity in that region. This probably explains the trend 
towards holopticism. in station-taking males—it would be predicted that 
males with a narrower front than females normally pursue the females in 
flight, and it forms the basis for assuming that the pursuit of insects 
is more exacting from the standpoint of vision than the avoidance of ob­
stacles. Many obstacles will be larger, if nothing else. 
The way in which the eyes of many powerful fliers are flattened is 
one of their more curious structural features. A vertical arc through 
the front part of the eye shows a much longer flattened region than a 
median horizontal arc. This would seem to give the possessors of such 
eyes a greater degree of visual acuity in the vertical than in the hori­
zontal axis. Wigglesworth (1950, p. 150) in summarizing the work of 
others says that "there is some experimental evidence that visual acuity 
of the bee is in fact greater in the vertical axis than in the horizon­
tal; a but he also states earlier that some authors found the ommatidial 
angle to be greater in the horizontal than in the vertical plane in the 
bee eye. 
This is perhaps to be expected. A higher degree of curvature re­
quires larger ommatidial angles unless there are to be gaps in the visual 
field. A given degree of curvature would not seem to set an upper limit 
on the size of the ommatidial angle, however; and so the two may not be 
completely correlated. 
It was stated earlier in this discussion that an increase in the cm-
59 
matidial angle"'" could compensate for a reduced stimulation time, but that 
such a compensation adversely affected the detection of small objects un­
less very close to the eye. The different vertical and horizontal omma­
tidial angles appear to be a compromise with visual acuity sacrificed in 
the horizontal axis to peirait an increase in stimulation time, but not 
sacrificed in the vertical axis. The significance of this is that most 
insects the fly observes vti.ll be flying in the horizontal plane; and, when 
the fly is in flight and turning, all objects in the field of vision will 
appear to be moving in that plane. 
It is not known whether objects the fly normally observes ever reach 
such speed that the phenomenon of after vision is important. If the flies 
do experience this, then rapidly moving objects would appear more or less 
like elongate streaks; and an accurate judgment of the length of the ob­
ject in the direction in which it is moving would be impossible. It is an 
interesting speculation that for this reason and the one discussed in the 
preceding paragraph insects with tall eyes judge the size of moving ob­
jects mostly by the height of the objects. 
Melin (1923) reports some interesting data on facet size and depth of 
vision in asilids. He concludes that the main mnm distance at which a spe­
cies will make a "dart" at a prey is correlated with facet size, the lar­
ger the facets in the median region of the eye, the greater the distance 
^Strictly speaking it is probably not correct to speak about an in­
creasing ommatidial angle. The advanced forms are more likely to have 
arisen from species with large all-round ommatidial angles. In this case 
the stimulation time factor would tend to maintain a large horizontal an­
gle, while the pressure for increased visual acuity reduced the vertical 
angle. 
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at "which prey is perceived and pursued, Leptogaster usually attacked if 
the prey were "within twenty—five centimeters* This genus has relatively 
small facets. On the other extreme some European Laphria "would attack 
prey at a distance of up to ten meters* (The largest facets of some North 
American Laphria are more than three times the diameter of the largest 
facets in Ifelanophora roralis. ) Asilids with intermediate-sized facets 
worked over intermediate distances» did not consider the flatten­
ing, but the amount of flattening in the front part of the eye is also 
correlated with facet size* 
The apparent paradox of fewer, larger facets in the region «here 
greatest visual acuity is to be expected is difficult to «4 n without 
the hypotheses presented earlier* Increased visual acuity requires re­
solving a sector of view into a larger number of distinct points, and this 
in turn requires more ommatidia per sector. An explanation for the fewer, 
larger facets is to be found in the relationship of the size of the omma­
tidial field to the percent difference in stimulation factor* In order to 
perceive a small object at greater distances, a reduced ommatidial angle 
is necessary. But the amount of light reaching the ommatidium from its 
reduced field at greater distances must be extremely small—so small as to 
approach the threshold of stimulation* In order to have sufficient light 
for adequate perception only two adjustments are possible. First, the 
facet size may be increased; and, second, the fly may limit its activities 
to times of bright sunlight* Melin, indeed, specifically mentions that 
the asilids normally hunt only in brightly lit localities. The fact that 
both methods for increasing light in the ommatidium. are present is good 
evidence that the amount of light is an important limiting factor in the 
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vision of these flies* The difficulty in bringing enough ommatidia to 
bear on the anterior sectors of view has been solved, by the extensive 
flattening in the front part of the eye «here the largest facets are 
found. 
All of the recognized modifications in eye structure associated •with 
increased flight speed or the trailing habit are found within the Milto— 
grammini. Species which pursue wasps have the eye flattened in front, the 
facets are larger in that region, and the species frequent open areas in 
direct sunlight. If the sun should pass behind a cloud, the species sud­
denly become difficult to find, possibly in part because of difficulty in 
seeing them in the reduced illumination, but certainly also because they 
are less active. Species which have been described as "hole crawlers" and 
which are not known to trail wasps have relatively more hemispherical eyes 
with smaller facets. The width of the front between the eyes is far 
greater in the non-trailing species. 
The number of problems connected with eye structure is enormous, and 
those discussed in the preceding paragraphs are only a few of the total. 
The amount of coupling between the ommatidial nerves affects visual acuity 
and must be considered in any exacting study. Many species have dense, 
long hairs on a greater or lesser part of the eye surface. Most of these 
species are of at least medium size, and are presumably relatively fast 
fliers. Other species in which the females pursue hosts or prey and in 
which the males appear to pursue the females have the enlarged facets in 
different parts of the eye in the two sexes. The sale has the larger 
facets more dorsally located, and it is in that region that the eyes are 
closer together. 
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The entire preceding account applies only to apposition type eyes. 
Superposition eyes are another matter and need not be considered here, 
since the higher Diptera are not known to have this type. 
Motor apparatus. There is seme evidence for believing that an in­
crease in flight powers in the calyptrates has meant larger muscles rather 
than physiological changes of any great magnitude, wigglesworth (1950, p. 
98) cites measurements on the absolute pov/er of various muscles by several 
authors, and the differences in power are small, even between muscles of 
very different insects. The flight muscles of the higher Diptera would be 
expected to be much more uniform. The faster species do, as a rule, ap­
pear to have larger flight muscles than slower species. 
The thorax is solidly packed with muscles and lesser volumes of other 
materials as digestive organs and air sacs. Any increase in flight muscle 
size automatically entails a larger thorax, and several features may be 
more or less incidentally correlated with thorax size. The increase from 
the primitive number of three post suturai dorsocentral bristles to four 
and then to more than four with the anterior bristles reduced in size is 
correlated with the thorax size, and appears to represent a tendency to 
preserve an approximate average number of bristles per unit area on the 
dorsum of the thorax. The reduction in bristle size occurs in very fast 
species, and probably serves to reduce air resistance at the higher speeds. 
In some powerful fliers the bristles are still large, but are less erect. 
The subprimary notopleural bristles in the Sarcophaginae may repre­
sent a comparable case. The anepistemal ratio, that is, the ratio of the 
dorsal length to the posterior height of the mesoanepistemum (mesopleu-
ron), shows a tendency to be larger in the larger and faster species. %e 
increased ratio means a greater surface for the origin of the basaiar-
anepisternal muscle, but it could also reflect an increase in total dorsal 
surface of the thorax as well. That change would permit a greater cross 
sectional area in the indirect flight muscles. At any rate the relative 
lengthening of the dorsal edge of the anepisternum has been matched by a 
lengthening of the notopleuron, vàiich is necessary to preserve certain es­
sential spatial relationships in that part of the thorax. The longer no-
topleuron in turn means a greater notopleural area; which, according to 
the above assumptions on bristle density, results in the additional (sub-
primary) setae. 
Rapid flight in other calyptrates has not always been accompanied by 
an increased anepisternal ratio. The tachinids almost never exhibit that 
trend, but it is possible to assume in this case that the tachinids have 
developed along an alternate path. Actually there does seem to be a 
slight difference between the thoraces of the faster sarcophagids and the 
faster tachinids. The sarcophagids have a slightly narrower thorax, which 
is to be expected by the longer notopleurorx. A part of the explanation 
for the notopleural length difference may be found in the large infrascu­
te Hum of the Tachinidae. This structure serves for the attachment of the 
dorsal pair of the six pairs of indirect longitudinal flight muscles, 
which seem, relatively more powerful than in species without the infrascu-
tellum. 
These ideas can be tested to a certain extent against observations in 
the Calliphoridae. Species without the infrascutellum do seem, to show a 
tendency to develop a higher anepisternal ratio, although not to such a 
high degree as in the Sarcophaginae. Phormia regina (Meig.) has a fairly 
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long notopleuron, and exhibits one subprimary bristle. Other Calliphor-
idae have an abundant pile which may substitute for the subprimary bris­
tles. The correlations are only approximate in the groups, and other 
factors will have to be taken into account. 
Cbe of the drawbacks of powerful flight is the high cost .to the fly 
in the way of fuel consumption. Besides the high fuel requirement, there 
is also some evidence that only certain types of fuel mill serve. 
Fraenkel (1940), for instance, found that adult ÇATH phora viciwa would 
live on mater and meat or on -water and several other substances no longer 
than on "Hater alone, "which was about three and a half days. The only sub­
stances found "which did maintain the fly for very mooch longer periods were 
several kinds of sugars. Fraenkel then concluded that the adult Galliph-
ora could not produce intermediary carbohydrates from protein, or else did 
so at such a slow rate that ordinary muscle metabolism could not be main­
tained. 
If Fraenkel* s conclusion is valid for other calyptrates, it leads to 
unexpected consequences. Powerful fliers which do not replenish their sug­
ar supply are doomed to a short life. The short lives of the non-feeding 
oestroids are not only understandable but are to be expected in this light. 
In the case of the Sarccphagidae the females must last long enough to ma­
ture larvae from eggs after mating, and to find suitable food for the lar­
vae subsequently. This means that every species of Sarcophagidae probably 
must have access to natural sugars if it is to live long enough to repro­
duce, with the possible exception of the slowest species (perhaps Neophyto) 
or species which may have developed an accelerated embryology. 
The extent to which various natural sources of sugar are utilized 
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must vary considerably in different parts of the world. In temperate 
North America two sources are of major importance. These are homopterous 
honeydew and nectar. At certain times in the year damaged fruits and the 
' saps of some plants furnish additional sugars. All four sources are uti­
lized by some species. 
The calyptrates have not developed any notable specializations for 
feeding on these sources, except that species which feed en flowers may 
have elongate mouthparts with a reduced labellum. The lengthening is 
often proportionately greater in small than in large species. The 
retractile-protractile proboscis of the higher Diptera is already well 
fitted for feeding on nectaries, and large species have a proboscis long 
enough to reach many nectaries without any great relative lengthening. 
The length of the head at the vibrissas is highly correlated with 
proboscis length, and the greater length of the head at the vibrissae in 
seme species is probably only a means of housing a longer proboscis. Two 
genera of Miltogrammini exemplify this relationship very well. The 
Metopia species have very short «vibrissal axes," short proboscides, and 
seldom visit flowers. Most Senotainim, on the other hand, are common 
flower visitors and their proboscides and vibrissal axes are relatively 
longer. Many of the species of Metopia have been taken while feeding on 
honeydew, which seems to suggest that the two genera have followed alter­
nate paths to obtain the necessary sugar. Some genera, as Amobia, show 
different proboscis lengths in different species. Amobia floridensis 
(Tns. ) and A, erythrura ("Wulp) have longer, slenderer proboscides and are 
commonly captured on flowers. A. aurifrons (Tns. ) and distortus (Allen) 
have shorter, stouter proboscides, and do not seem to visit flowers nor— 
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dally. 
A folding, retractile proboscis is probably one of the important fac­
tors contributing to the success of the calyptrate's flower-visiting hab­
its. The folding permits a long proboscis for probing deep—seated nec­
taries, and still allows the proboscis to be retracted out of the way vixen 
not in use. Some species have such a long terminal segment in the probos­
cis that it cannot be folded into any very compact mass. On this account 
the value of retractable Ity might be questioned. The fact that a long re­
tractile proboscis is typical of most powerful fliers (bees and sphingids 
as well as many Diptera) is pretty good evidence that the ability to fold 
the proboscis out of the "way is a definite advantage, however. A few 
tachinids and conopids have developed a proboscis "which is very long in 
proportion to the vibrissal axis, but "which is still retractile to a high 
degree. In this case the proboscis folds as three segments instead of 
two, the third segment being the modified, elongate labellum. 
Mechanical and miscellaneous factors. It is extremely difficult 
to determine the exact role of many of the developments in wing structure 
that accompany faster flight. The powerful stroke of the larger species 
may have rendered the break in the costa at the tip of vein Se a disadvan­
tage because of its weakening effect on the costa. The loss of micro-
trichiae on the wing membrane may have something to do with the reduction 
of resistance to air flow next to the membrane. The stout, black, antero-
dorsal and anteroventral spine rows and the appressed marginal setulae of 
the costa are possibly protective features. 
The bending forward of near the wing tip seems to be connected 
with changed stresses brought about by the increased flight powers. All 
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of the large calyptrate families have sane prizd.ti.ve species with a rela­
tively straight M +^2 ending near or behind, the wing tip, and all exhibit 
the parallel tendency for the vein to become more angularly bent and for 
its tip to migrate forward in the wing edge. Similar tendencies are evi­
dent in the Conopidae and Syrphidae. The correlation between large calyp-
teres and rapid flight has been noted in the past. 
The total body size of faster species is greater than that of notice­
ably slower species, and the same relationship is presumed to hold for 
less divergent species. The increase reflects an increase in muscle size, 
and also is necessary to accomodate the larger eye developed for greater 
visual acuity. The larger, heavier body is an advantage for yet another 
reason. The viscosity of the air is so great that the smaller species 
must expend much of their power in overcoming air resistance. Drosophila-
sized species can never become very swift fliers because of this fact. 
The body form of insects capable of rapid flight is generally more 
compact than that of their slower counterparts. The shorter form is ad­
vantageous in two ways. It increases flight instability "which permits a 
greater maneuverability than possible otherwise. Improvements in halter 
functioning and in the central nervous system (see Smith, 1952) probably 
enabled the greater maneuverability to develop. The other advantage lies 
in that the more spherical the abdomen, the greater the efficiency with 
respect to the load it carries. For a given load of eggs or viscera less 
body wall is needed to c attain them, the more the abdomen approaches a 
sphere. The more compact abdomen could also get by with less musculature, 
since less force is needed to maintain the orientation of a short than a 
long abdomen. Most higher moscoids have a very reduced abdominal mnscula-
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taire, and seme have reached the state where the tergites have fused and 
the muscles entirely disappeared along the mid dorsal region of the abdo­
men. 
A summary of the hypotheses relating to flight is presented in Chart 
2 on the following page. The arrows indicate that improvements in the fac­
tor at the nock of the arrow depend upon or entail the factor at the head. 
Some qualifications and relationships are omitted, although included in 
the preceding discussion. 
Viviparity 
The trend towards viviparity is widespread within the calyptrates. 
Viviparous forms have developed at least once in the Mascidae, sens, lat. ; 
Glossina; several calliphorid genera; the Sarcophagidae (probably de­
veloped once in the ancestral stock); and several times in the Tachinidae. 
The actual number of times viviparity has developed in the Tachinidae is 
not determinable now, since the phylogeny of this family is not under­
stood. Except for the Pupipara, the remaining Diptera are almost entirely 
oviparous. 
This faculty must contribute substantially to the success of the 
calyptrates as a whole, but in spite of this fact no satisfactory hypoth­
eses have been advanced to explain the presence of this propensity in the 
group. Fertilization, in the ovariole has been one of the factors enabling 
the development of viviparity in other orders of insects (Hagan, 1951), 
but whether or not this is a factor in any of the calyptrates apparently 
has not been determined. 
Presumably the viviparity would entail modifications in other charac— 
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Chart 2. Dependency relations and trends of factors affecting flight 
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ter s, much as flight improvements require modifications in characters im­
portant in flight; but there has been little success in enumerating these 
correlates. This tendency has been mentioned because it is probably a 
very important trend, not because it is well understood. 
Parasitism 
As in the case of viviparity the trend towards parasitism, is highly 
polyphyletic, and is as poorly understood. It has been included here be­
cause it also seems to be one of the vital tendencies of the calyptrates. 
It is usually assumed that the Tachinidae arose from parasitic stock, but 
in the other calyptrate families (excluding the oestroid species) parasit­
ism has arisen on many occasions. 
Seme Suprageneric Relationship Problems 
Relationships of the calyptrate families 
The majority of the differences in published family and superfamily 
classifications of the Calyptratae result from different treatments of 
relatively few zoological units. In the following discussion these units 
mast be referred to frequently, so each will, be designated arbitrarily as 
a family until the conclusions given later have been supported by evi­
dence. So designated, these units are as follows? Cordyluridae,^ Antho-
myiidae, Muscidae, Calli phoridae, ^ Sarcophagidae, Rhi nqphoridae,^ Tachin­
idae,4 Oestridae, Bypodermatidae, Cuterebridae, and Gasterophilidae. 
l&lso known as the Scopeumatidae, Scatophagidae, and Scatomyzidae. 
^Including the "Ehiriiidaa, * 
3âlso known as the Ifielanophoridae. 
4Also known as the larvaevoridae. This family includes the 
"Phasiidae, " "Deadidae, and other "families" less well know. 
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Most dipterists agree that these units are natural units. Several genera 
given family status by some authors, as Mormotogyia. Stackelbergomyia. 
Glossina. and Epqnia. have not been included except incidentally in the 
present study, since they have either not been seen or not been studied 
thoroughly enough. 
One of the key problems in the calyptrates concerns the placement of 
the oestroid families (Oestridae, Hypodermatidae, Caterebridae, Gastero-
philidae). Early authors frequently treated them, as a rather isolated 
group, but within the last thirty years several authors have associated 
the Tachinidae with the Oestridae and a greater or lesser portion of the 
others, while placing the Gasterophi lidae near the Anthcagiidae. Seme of 
the oestroids have been placed within the Cal 11 phoridae, sens, lat., which 
would include also the Sarcophagidae as a subfamily. 
In common with the Z^yrgotidae and Conopidae, Gasterophtlus possesses 
the following set of characters: second antennal segment without a longi­
tudinal dorsolateral suture, basalar ampulla undifferentiated, presternum 
deeply sulcate posteriorly and with a pair of projections from the pos­
terolateral edges, transverse suture incomplete, weak anterior arculus 
present (lacking in Pyrgotidae and some Conopidae), humeral plate much 
smaller than tegula, and preabdcaninal spiracles located in membrane. The 
absence of these features is typical of the Calyptratae minus the oes­
troids, except that the basal streak present in a few sarcophagids and 
tachinids may be a vestige of the arcuius, the humeral plate is small in 
some cordylurids, the transverse suture is rarely incomplete, and the pre-
abdominal spiracles of Glosai na. are in the membrane. Species with the 
transverse suture obsolete near the midline of the thorax usually are 
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closely related to species with a complete suture, so the incomplete su­
ture In these cases is defensible as a secondary loss. The basal streak, 
if actually a vestige of the arcuius, and the small humeral plate are 
primitive retentions within the calyptrates. Thus it is apparent that the 
Gasterophilidae lack the critical calyptrate characters, and at the same 
time show a surprising affinity with the Conopidae and Pyrgotidae. 
The remaining oestroid "families" all show a strongly convex basalar 
ampul]a and all have a suture (which is rather notch-like in some species) 
on the second antennal segment. In these critical features they are like 
the Calyptratae. In the other features they are variable. For instance, 
only Cuterebra has the preàbdominai spiracles in the terga: the other 
oestroids are like the Gasterophilidae in having the spiracles in the mem­
brane. The distribution of the more important characters among the calyp­
trates is given in Tables 1 and 2, which include a few nan-calyptrate fam­
ilies for comparison. 
By past standards the most plausible hypothesis to explain these data 
would be one placing the Gasterophilidae either among the Acalyptratae or 
in a separate group including the Conopidae and Pyrgotidae. The inclusion 
of the remaining-oestroids in the Calyptratae would then result in con­
formity in the antennal. suture and basalar ampullar characters. Further­
more, the Gasterophilidae have only small calypteres, whereas the other 
oestroids have large ones. The similarities the non-gastrophilid oestroids 
show to the Conopidae and Syrphidae could be explained easily as the per­
sistence of primitive characters within the Calyptratae. 
Two further characters may now be considered. Frey (1921) reported 
that the acalyptrates lacked pre stomal teeth and the hyoid sclerite 
Table 1* Characters of the oestroid Diptera and some relativeaa 
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projections 
Complete 
transverse 
suture 
Small 
humeral 
plate 
Anterior 
arculus 
R1 
campaniform 
sensilla 
canpaM^orm 
sensilla 
Syrphidae + + o 4 4 2-7 1-5 
Conopidae + + o 4 4/o 1-3 2-5 
Pyrgotidae + + o 4 O 
- 3-4 
Gasterophilus 4 4 o 4 4 5-6 10-15 
Oestrus •f i 4 o 4 lv-6 7-13 
Hypoderma o 0 4 4/1 o/v 4 18-19 
Cephenemyia i o 4 i O - 18 
Oestromyia o o o 4 4 
- — 
Oedemagena 0 o + 4 V - -
Cuterebra 4 o/i 4 Vi V 4 10 
Cordyluridae 0 o 4 °/4 0 2 5 
All other 
Galyptrates o o(i) 4 o 0 2 3-4 
aSymbols used in the table: 
* » present 
0 = absent 
1 » intermediate 
v » vestigial 
- » not determined 
A slanting line between two characters indicates that both are present in the group. Usually 
the first given is the more prevalent. A symbol in parenthesis indicates an alternate which appears 
only as a rare exception in the group. 
Table 2. Additional characters of the oestroid Diptera and some relatives8. 
Infrascu­
tellar 
convexity 
Mid coxal 
tongue 
"Knot" near 
middle of 
vein % 
Preabdominal 
spiracles in 
membrane 
Baaalar 
ampulla 
Dorsolateral 
. suture of 
2nd antennal 
segment 
Meral 
setae 
Syrphidae s-+ + o/cv + 0 o(+) 0/4 
Conopidae s 0 4—cv 4 0 0 0 
Pyrgotidae s 0 0 + 0 0 0 
Gaste rophilus s—+ 0 0 4 0 0 + (0) 
Oestrus + + 0 + + + + 
Hypoderma a/* 0 0 4 + + + 
Oedemagena s A 0 0 ' • + + 
Cephenemyia o 4 0 4 + + + 
Oestromyia o + 0 + 4 + 
Cuterebra +?b + 0 0 + + + 
Cordyluridae s/o? + + 0 + + O 
All other 
Calyptrates 4/0 + + o(+) + + Vo 
aSymbols used in the table: 
* = present 
9 = absent 
i = intermediate 
v = vestigial 
s - small 
cv = crossvein 
A slanting line between two characters indicates that both are present in the group. Usually 
the first given is the more prevalent. A symbol in parenthesis indicates an alternate which appears 
only as a rare exception in the group. 
bCuterebra does not have an infrascutellar convexity in the usual sense. The infrascutellar 
area extends rather far posteriorly on the undersurface of the s cute Hum) but the area is relatively 
flat on about the basal three-fourths, and it is not nearly as thick as typical convexities. The 
apex of the area is distinctly convex, however. 
75 
(Gelenkkapsel), both of which were given as calyptrate features. For the 
oestroids with vestigial mouthparts these characters are meaningless3 how­
ever, Cuterebra has well-developed mouthparts. Distinct prestomal teeth 
are not evident in this genus, but there is a hyoid sclerite at the distal 
end of the cibarial punp apparatus. The sclerite is not cylindrical as in 
the Sarcophagidae, but is rather more flattened. 
But, how are the campaniform. sensilla characters^" listed in Table 1 
to be explained? The acalyptrates are not knovm to have more than three 
sensilla on Rj_, usually less; and the calyptrates have only two near the 
tip of R^. The closest species with a distribution of sensilla on like 
the oestroids are in the Syrphidae. In the case of ^4-5» the closest spe­
cies are in the Brachycera. 
Two alternative interpretations of the oestroid sensilla patterns are 
possible. One is that the patterns are primitive. Since none of the more 
highly evolved calyptrates or acalyptrates show such patterns, and at the 
same time similar patterns occur in more primitive groups, this interpre­
tation would seem to be the correct one. If it is true, however, then 
either the oestroids originated before the divergence of the calyptrates 
and acalyptrates, or the latter two groups developed the same basic pat­
terns independently, or both. 
The sensilla patterns might also be interpreted as specializations or 
atavisms. In either case, how is it that the Gasterophilidae are like the 
%r. Charles Hamrum, nubile on leave from Gustavus Adolphus College, 
St. Peter, Minn., and a fellow graduate student at Iowa State College, made 
a comparative study of the campaniform sensilla of the dipterous wing, and 
has kindly furnished his unpublished data on these structures. 
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remaining oestroids in these unique characters? The similarities between 
the groups in these two characters, whether primitive or not, is of suffi­
cient importance to warrant a more intensive scrutiny of the rela+.i wn«M.p« 
of the oestroids, 
A hypothesis ïèrlch appears improbable on the surface turns out to 
have a subtle and unexpectedly forceful defense. This hypothesis is that 
the four oestroid families are a monophyletic unit apart from «11 the re­
maining calyptrates. The latter have numerous specializations in common— 
the counterparts to the characters the oestroids have in common with the 
Conppidae and Syrphidae. The fact that the primitive characters are not 
constant in the oestroids has very little effect on the Batter. This is 
because the distribution of the specializations within the oestroids ren­
ders interpretations other than parallelism, to the non-oestroid calyptrate 
features untenable. The loss of the anterior arculus in Cephenemyja. for 
instance, is independent from the loss in the non-oestroid calyptrates; 
since Cephenemyia is a member of the Oestiidae,^" sens, str., some of which 
still have an anterior arculus. 
The oestroids have two notable specializations in common. The habit 
of mammal parasitism is well-known. They also lack the knot or disturb­
ance in vein which occurs in all non-oestroid calyptrates examined, at 
least as a notch or "jog." In most of the species the membrane between 
the knot and the tip of Sc is slightly distorted and milky in color. The 
knot is to be interpreted as primitive; because it occurs in various 
^•Cephenexgyia is sometimes placed in the Caterebridae. Bennett (1955) 
discusses this genus in connection with Cuterebra, and gives, abundant evi­
dence for assigning it to the Oestridae, sens, str. 
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acalyptrate families, and appears to be a part of a sort of cross vein be­
tween and Sc in many Conopidae and Syrphidae. It is not impossible 
that it is a remnant of vein Scg* but this is no easy matter to determine* 
The reduced mouthparts and lack of aacrochaetae have been considered 
specializations of the oestroids, but these characters are not easily re­
garded as basic specializations. Exceptions to both are present in the 
group. The mouthparts of Cuterebra have already been mentioned. The 
other exception is found in Oestromyia. i&ich has macrochaetae, but not 
the typical oestroid pile. 
Some serious objections to this hypothesis remain to be answered. 
The basalar ampulla and the suture of the second antennal segment are 
usually considered to be nearly unique features possessing a high degree 
of stability. If the oestroids are monophyletic, this would require that 
each character be derived independently at least twice, with the added im­
probability that whenever one develops the other accompanies. The pres­
ence of the hyoid sclerite in Cuterebra also demands some explanation, es­
pecially since it tends to reinforce the first two characters. 
The objection suggested by the hyoid sclerite of Cuterebra can be 
disposed of relatively easily. Physoconops sp. (Conopidae) has one. It 
is small here, and easily overlooked; but it is nonetheless present. The 
occurrence of the sclerite in other genera and families outside the Calyp-
tratae was not checked for during this study, but all that is necessary 
for our argument is to show that the hyoid sclerite is not an absolute 
calyptrate feature. 
As for the basalar ampnn». and the suture on the second antennal seg­
ment, consider them in the light of two points discussed earlier. First, 
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the calyptrates presumably have tended to develop a more rapid flight; 
and, second, the possibility of characters being correlated because of 
correlative function must not be overlooked# 
There is no direct evidence that the basalar ampulla and the suture 
on the second antennal segment are linked to flight, but the l^rrtc is plau­
sible. A large muscle is attached inside the basalar anpulla; and this 
muscle appears to be a flight muscle, although a possible function in a 
pulsatile organ of the wing has not been precluded. In either case the 
ampulla would be connected to flight—perhaps it is swollen to give a 
greater surface area for muscle attachment. 
The work of Ho]Tick (1940) on the arista as a sort of air speed indi­
cator Has mentioned earlier. Actually the sensory endings "which detect 
the forces exerted on the arista are not in the arista, but in the second 
antennal segment. These endings are thought to belong to Johnston's or­
gan. It is not difficult to believe that the suture in the second anten­
nal segment is associated with modifications of Johnston's organ; and, 
hence, is associated with flight. 
Fortunately, some additional data can be brought into the argument. 
It was stated earlier that the basalar ampnna and the suture on the sec­
ond antennal segment were usually considered to be nearly unique features 
of the calyptrates. Actually neither is restricted entirely to the Calyp-
tratae. The suture on the second antennal segment occurs in some Psilidae, 
several Tephritidae, Bromophila caffra Hacq. (Otitidae), and a few Syrphi— 
^Wellington (1946) has shorn that the arista also functions in 
detecting "pressure waves," but the significance of this function is not 
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dae, so it must have developed on more than one occasion. The occurrence 
in Bromophila caffra is especially interesting since this species has 
large calypteres very much like the calypteres of typical calyptrates. 
From the statements in the preceding paragraph the second antennal 
segment suture might appear to have essentially the same distribution 
among the Cyclorrhapha as the break in the costa at vein Sc; and, hence, 
should be interpreted as primitive. This interpretation does not follow. 
The break is widespread in the Acalyptratae; and, as a general rule, has 
become fused over in the larger species. These are the species ifcich pre­
sumably have developed a more powerful wing stroke in which the break 
nould be a disadvantage. She suture, however, has a very sporadic distri­
bution, and occurs in medium-sized to large specie s. Some of these are 
known to have a very powerful flight (certain Volucel 1 inae). In consider­
ing the placement of the oestroids it makes little difference whether the 
suture is primitive or is a polyphyletic result of parallelism within the 
Cyclorrhapha. Both interpretations eliminate the necessity for consider­
ing the character so fundamental that it would require placing the oes­
troids with it in the Calyptratae. 
The commonly accepted practice of separating the Gasterqphilidae from 
the other oestroids may be questioned cc. the basis of another character. 
The mid coxa in almost all Schizophora is split into three sclerites. The 
second largest sclerite, located posterolateral^ on the coxa, bears a 
"tongue" (see Young, 1921, for information on this structure), except in 
GasteronM Hypoderma, Oedemagena. the Conopidae and fyrgotidae. A 
tongue is also present in the Syrphidae. 
If the hypotheses just discussed are true, they lead to some star­
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tling consequences. 5me few characters the oestroids have which have been 
"used to link them to the Calyptratae are apparently parallel specializa­
tions to the calyptrate characters* Thus, how do we know that the oes­
troids are actually calyptrates? Several alternate placements of the 
group are just as appropriate* Perhaps they originated from the schi— 
zqphcran stem before the differentiation of the Calyptratae and Acalyp-
tratae. Perhaps they are really acalyptrates, or perhaps they belong to a 
third subdivision of the Schizophora including the Conopidae and Pyrgoti-
dae. The presence of the hyoid sclerite in one of the Conopidae could 
also mean that the Conopidae, along with the oestroids, are more closely 
related to the Calyptratae than to the Acalyptratae. 
Gn the «hole there is no overwhelming support for any particular 
placement of the oestroids yet; however, the evidence just discussed does 
pezmit one well-founded conclusion; the Oestridae, Hypodersatidae, 
Cuterebridae, and Gasterophilidae cannot be scattered among the remaining 
calyptrate families, or placed within any of them* 
This brings up another point concerning these parasites of mammals. 
If they are a group apart from the reasoning calyptrates, why should they 
be treated as two or more families? The entire group contains only a few 
species in the world* The question, after all, is not whether or not any 
members are "different" but whether or not the oestroids are a monophylet-
ic group among their nearest relatives* Gta the basis of present data it 
cannot be denied absolutely that the Gasterophilidae diverged first from 
the calyptrate stem and the other oestroids later on—but neither can it 
be logically asserted that this is the case. Furthermore, a good many 
museums find it convenient to locate these species together for reference 
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purposes. One conclusion is really quite practical: under present cir­
cumstances the oestroids are best treated as a single family. •*" For the 
remainder of this discussion the term Oestridae will refer to the oes­
troids as a whole. 
Two of the seven non-oestroid "families," the Anthomyiidae and the 
Muscidae, are often combined in the single family Muscidae, the principle 
reason being that no knovaa characters give a clean-cut separation between 
the supposed families. A few authors, such as Curran (1934), also place 
the cordylurids in the Muscidae for the same reason. This conclusion will 
be accepted for this study without any attempt to evaluate the different 
sides to the question. The matter is still in dispute, and no decisive 
arguments have been advanced yet. For the remainder of this study the 
Muscidae will be considered as having three subfamilies, the Muscinae, 
the Anthomyiinae, and Cordylurinae. 
The relationships among the ncn-oestroid calyptrate families consti­
tute an extremely refractory problem. Many solutions have long since been 
discarded, and now two main camps of authors are in dispute over how the 
families should be grouped. Some authors favor the large infrascutellar 
convexity as the primary character, and separate the Tachinidae from all 
the others. The other camp accepts the correlated meral and mesoanepi-
meral bristles as more important; and divides the calyptrates into two 
groups, one containing the Muscidae, the other containing the CaUiphori-
dae, Sarcophagidae, Bhinophoridae, and Tachinidae. 
^Sennig recently (1952) has argued for just this treatment for the 
oestroids. 
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Majority opinion favors the use of the bristles as the primary char­
acters, but it is worth noting that the Tachinidae show certain features 
which imply a very early origin for the family. Two comparatively unre­
lated. groups (Siphona and some relatives, and aie dexiaid genus) have the 
first anal vein prolonged to the wing margin, a character otherwise knom 
only in primitive Muscidae (Cordylurinae and Anthomyiinae)• 
Van Emden (1954) places Ginochira in the Bhinophoridae, but he states 
that there is a record of the genus being reared from lygaeidae, and that 
it is possibly better placed in the Ehasiinae (Tachinidae). This genus 
has ending far more posteriorly than is normally the case in the 
Tachinidae; moreover, is not bent, but only very slightly curved. In 
North America there is another tachinid (?Gyranophania) with the same prim­
itive features, and this species does show certain affinities with the 
phasiine flies. 
The infrascutellar convexity can be questioned on other grounds. It 
is not always large, and in a few species of Tachinidae is about the same 
size as the infrascutellar convexity in the Hhincphoiidae, Actually it is 
not possible to draw a shaxp line between the Tachinidae and Bhinophoridae. 
Acompomintho is rhinophorid in the customary characters, but it does show 
a remarkable affinity to Wagaeria of the Tachinidae, The similarity ex­
tends to the convex basalarite A, Waich does not seem to occur in any 
other group. (The convexity is developed into a keel or sharp ridge in 
Voria, Siphoplagia. etc., "which should undoubtedly be grouped with Wag-
neria- and allies.) The singularity of this character does not readily 
itself to an interpretation of parallelism between the rhinophorid 
and the tachinids. Other tachinid lines have certain members ^Lth yan-
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sually fanal 1 infrascutellar convexities. This being the case, it is not at 
all improbable that the large convexity used to define the family is ac­
tually a polyphyletic derivative within that family! 
A polyphyletic infrascutellar convexity would not œan that the 
Tachinidae should be split into separate families, however. It only means 
that the character is not completely adequate to the job of defining the 
group. Since all the members are parasitic on insects, as far as is 
known; there are no grounds yet for believing that any included species is 
more closely related to any group outside the family than to other members 
of the family. 
If the large infrascutellar convexity and the habit of parasitism 
were perfectly correlated, and the Tachinidae were very precisely defin­
able, this still would not certify the separation of the family from the 
other calyptrates as the most basic division for the Catlyptratae. The 
non-tachinid calyptrates are grouped only because they do not have the 
specializations of the Tachinidae, not because they possess a specializa­
tion of their own. 
The second division of the non-oestroid calyptrates into two groups 
based on the meral and mesoanepimeral bristles appears to be a sounder 
classification. The evidence for this grouping is not nearly so conclu­
sive as might be thought, however. The grouping as usually treated im­
plies several hypotheses, ifaich are as follows: the group (which will be 
referred to as the tachinoids for the sake of brevity) with the bristles 
hap both sets of bristles because all members are derived from, the same 
common ancestor which had them; the meral and mesoanepimeral bristles rep­
resent modifications from the primitive state of their sclerites in idiich 
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setae were absent; setae on either of these sclerite s in the Muscidae must 
represent parallel specializations in that family. The grouping is fur­
ther supported by the fact that all knovm members of the tachinoid fami­
lies normally derive their larval food from animal sources. 
These hypotheses are far from unassailable. Two alternate sets of 
hypotheses will explain observations on the distribution of the characters 
•without implying that the tachinoids are monophyletic with respect to the 
Muscidae. 
One set of hypotheses interprets the setae on the meron and anepi-
meron as primitive, although not necessarily present originally as bris­
tles. Previous assumptions regarding phylogenetic relationships in the 
Calyptratae would nearly preclude such an interpretation. The acalyp­
trates, presumably preserving many ancestral features of the Schizophora, 
generally lack these setae; the very primitive calyptrates, the cordy-
lurines and anthomyiines, usually lack them; hence, it -would be most logi­
cal to infer that the absence of these setae is the primitive condition 
for the calyptrates as a •whole. 
The explanation may not be so simple, hove ver. As we have already 
seen, the phylogenetic relationships of the Calyptratae and Acalyptratae 
are anything but clear. If the oestroids are primitive calyptrates "which 
diverged early from the common ancestors of the non-oestroid calyptrates, 
then the vestiture of the meron and anepimeron must have developed inde­
pendently in the oestroids, in the tachinoids, and en. more than one oc­
casion in the loiscidae; or else the common ancestor had this vestiture, 
•whï rh is still preserved in the oestroids and tachinoids, but lost on a 
few independent occasions in the Muscidae. 
85 
The distribution of the characters outside the calyptrates is diffi­
cult to understand in the absence of any clear picture of the relation­
ships of the major element s of the Cyclorrhapha, The mesoanepimeral is 
frequently setulate; it is so in some Pyrgotidae, Otitidae, Tephritidae, 
Sciomyzidae, Helomyzidae and probably other families. In all such cases 
the setae are restricted to the anterior half of the anepimeron (anterior 
to the subalar suture, a vertical suture originating at the subalar ampul­
la and fading out about half-way down the mes oanepime ron ). It is this 
area which bears setae in certain Cordylurinae and Glossina, although the 
hairs tend to extend posteriorly in the former. The Oestridae, sens, 
lat., commonly have both the anterior and posterior portions of the scle­
rite setulate. The Muscinae and the tachinoids have the posterior half of 
the sclerite with setae, and only occasionally do these extend forward 
along the ventral edge. The distribution of the mesoanepimeral setae is 
so sporadic in the acalyptrates, however, that it may only represent a 
trend in that group, not a primitive state. 
The acalyptrate meron is almost invariably without setae, and only in 
a few species are exceedingly fine hairs found (certain Sciomyzidae), 
These are few in number and restricted to the posterior edge of the scle­
rite. 
These observations do not establish anything conclusively, since it 
cannot be assumed that the acalyptrates must throw light on this matter. 
The acalyptrates are not ancestors to the calyptrates; they are a parallel 
group with their own specializations and trends. Critical data bearing on 
this matter should also be found outside the Schizophora. 
In the present problem little can be- done except to assume that fea-
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tures found in the Syrphidae and the Schizophora, especially in primitive 
families, are features of the ancestors. This is a weak assumption, since 
the features being considered cannot be traced further back than the Syr­
phidae with any degree of confidence. In this family the anepimeron is 
haired on the anterior half, so it is not impossible that this is the prim­
itive state of the sclerite in the Schizophora. The meron is without 
setae in most genera, except that the Volucellinae have a patch of hairs 
along the posterior edge. This subfamily is also the one showing the sup­
posedly primitive condition of the frontoclypeal sutures."*" Since the oes­
troids show hairs on both these areas, the hypothesis that both sets of 
setae were present in the schizophoran ancestors has some support. 
The second alternate set of hypotheses explains the presence of the 
meral and mesoanepimeral setae as a consequence of the adoption of the 
habit of feeding co. food from animal sources. These hypotheses state that 
larval nutrition from animal sources tends to produce faster flight in the 
adult, that the meral and anepimeral setae are important in fast flight, 
and that those setae will be developed (or remain) in flies which evolve 
faster flight. Consequently, if a species begins to utilize food from 
animal sources, it will develop a faster flight and meral and mesoanepi­
meral setae. Any calyptrate lines which (as larvae) became parasites or 
carrion feeders or something similar during their evolution should now re­
semble each other in these characters, whether phylogenetically close or 
not. 
^See the discussion of the frontoclypeal sutures in the section on 
the morphology of the head, pp. 11-18. 
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The fonction of the meral and mesoanepimeral setae is not known. The 
meral bristles radiate out like the bars of a cage in front of the ventral 
half of the hollow in which the halter vibrates, so perilaps they have a 
protective function. It is also possible that they serve to break up or 
divert the air flow so that it does not interfere with the regularity of 
the halter vibration. This may also be part of the explanation of the 
large calypteres in fast fliers, since the lower calypter forms the dorsal 
and dorsolateral walls of the space containing the halter. 
The hypothesis that rapid flight is connected with nutrition from 
animal, sources in calyptrates has some direct evidence. At least three 
independent lines, the Oestridae, certain Muscidae, and the tachinoids, 
derive their larval nourishment from, animal sources; and these are the 
groups which are the fast fliers. These species also almost without ex­
ception show mesoanepimeral setae, and there are only a very few species 
without meral setae. None of the species with phytophagous or saprqpha-
gous larvae are known to be rapid fliers; and, in general, such species 
show very few of the characters correlated with fast flight, such as the 
bending forward of 
The impetus to faster flight is not difficult to eaplain. Species 
which parasitize insects must do considerable searching, since the hosts 
are apt to be 1 and widely scattered. In cases in which the stage 
attacked occurs over only a short period, the ability of the parasite to 
fly over considerable distances in a short time is apt to be urgent. In 
contrast, plant foods are more abundant, and are apt to occur in stands 
Tfcicfa are relatively permanent from year to year. Superior flight powers 
should be less important under these circumstances. 
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Several consequences can be deduced from this hypothesis. The more 
primitive and slower insect parasites would be expected to parasitize spe­
cies which are more highly concentrated than on the average and which con­
stitute relatively stable populations. Melanophora roralis linn. (Bhino­
phoridae) fits this deduction, since it parasitizes sow bugs, which com­
monly occur in "colonies" year after year. The fact that the hosts are so 
unusual for the tachinoids is of special interest in itself. The choicer 
hosts would be sought after by the more highly evolved parasites, and 
Melanophora would probably not be able to compete. Instead it seems to be 
a relict species side-tracked by its biology from the main line of tachi-
noid evolution. 
Besides acting as hosts for parasites, animals die and leave their 
remains to be competed for. In this case, competition between species 
might be expected to be greater. The active resistances of the host are 
no longer operative, but the body of the host is still a high-protein and, 
hence, a "choice" food. In the case of larger animals, as vertebrates, 
the competition for them is intense. The carcasses are utilized to deple­
tion by a host of animals, including vertebrate and beetle scavengers. 
The importance of the rapid and extensive flight of the calliphorids is 
unquestionably an important advantage, and these flies are commonly the 
first species to arrive at a new carcass. Some sarcophagids are also 
carrion feeders. They do not seem to be able to find carcasses quite as 
soon as calliphorids, but they have the advantage of depositing larvae 
ready to feed. 
Some sarcophagids are noted for being scavengers in the bodies of 
dead insects. The rapid flight of the sarcophagids plus the fact that 
they are viviparous makes them especially vrell adapted for this "niche." 
Their flight brings them to the dead insect early; and the larva, being 
ready to feed as soon as deposited, is capable of consuming the dead in­
sect before it dries out. 
Excrements of mammals are the last animal source food to be consid­
ered. They do not contain proteins in as high concentrations as the ani­
mals themselves, and are probably not as efficient a food. However they 
do seen to be utilized almost to the point of depletion, so some competi­
tion must occur. 
So far the exceptions to these hypotheses have been ignored. The 
most important of these are the cordylurines, which are commonly dung 
feeders as larvae; but which do not show meral setae or any notable modi­
fications for faster flight. Mesoanepimeral hairs occur in only a few 
species of this group. 
The existence of such a group is not so difficult to explain as it 
might seem. The peak of abundance of the adults is in the spring and fall 
in temperate North America. At these times temperatures are comparatively 
low, and flies specialized for powerful flight at high temperatures often 
would be incapable of any flight. The limiting factor is the low tempera­
ture, and the ability of the adult just to fly and the larva to develop 
determines success at these temperatures. 
As the temperatures rise during the progress of the season, the num­
ber of fly species competing for dung increases. This seems to be the 
reason for the necessity of faster flight; but an early arrival on the 
scene for oviposit ion or larviposition may be important for another rea­
son. The higher temperatures vail dry the dung out more quickly. 
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The Muscinae may have developed meral hairs (instead of bristles) be­
cause of the fact that competition for the mammal dung they breed in is 
not so severe as competition for higher-protein foods. The Ann g these 
flies breed in is also typically the dung of herbivores, and generally 
that of large herbivores which form herds. These undoubtedly yield the 
largest concentrations of dung; and, consequently, the ability to fly-
strongly over long distances is not so essential as it would be in lo­
cating the carcasses of small animals and similar food sources. The nrus-
cines should, thus, have intermediate flight powers in accord with the 
"intermediate" condition of the meral setae. 
The explanation for the lack of any notable tendency toward faster 
flight in the Cordylurinae probably applies for most muscids deriving 
their larval food from plant sources. The Anthornyiinae and Cordylurinae 
are typical of temperate and subarctic regions or high altitudes, and 
those adults which are active during times of high temperature are most 
often encountered in woods or places where the temperature is locally be­
low average for the territory. Plant foods, moreover, are almost never 
used to the point of depletion. If phytophagous larvae become abundant 
and concentrated in a stand of plants, they become a choice high-protein 
food; and parasites and predators would be quick to take advantage of them. 
This seems to lead into a contradiction. In the section on evolu­
tionary tendencies we hypothesized that the calyptrates tended towards 
rapid flight because of predators. Numerous insect predators are warm-
temperature species, however; and the slower muscids probably escape 
many of them by flying at temperatures below •$&ich those predators operate 
efficiently. Since vision is a limiting factor for predators which depend 
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largely on sight in hunting; suitable prey may also escape by flying in 
dimly lit areas, as in dark woods. It is worth noting that many Nemato-
cera escape certain insect predators by flying at dusk or during the 
night. Species which must compete in relatively open areas and at high 
temperatures will have both the effects of competition and predators to 
speed them up. 
Another fact is important enough to require some explanation. The 
parasitic Hymenoptera are eminently successful in their parasitism, yet 
they are slow fliers. They probably owe their success to a better de­
veloped sense of smell than the calyptrates and to the fact that they can 
probably operate at lower temperatures, perhaps throughout the night. 
"What they lack in speed can be compensated for by the longer period of 
searching. From this it would follow that the ichneumonids, for instance, 
would be proportionately more abundant in temperate regions, and especial­
ly prevalent in the spring or fall. The parasitic muscoids would be ex­
pected to dominate in the tropics. It is known that the Sarcophagidae and 
Tachinidae are predominantly tropical, although, many tachinids occur in 
cold climates. 
In summary, the foregoing hypotheses explain the meral and mesoanepi­
meral setae as integral parts of the adaptation to the utilization of 
food, especially high-protein food, from animal sources by the larvae of 
the calyptrates. The correlation among the characters indicates correla­
tive function among them, and may or may not mean the tachinoids are mono-
phyletic with respect to the Muscidae, sens, lat. In order to determine 
•whether this relationship is true or not, additional characters will be 
necessary. 
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In effect this interpretation leaves the non-muscid families vti.th.out 
an evaluated specialization to tie them together as a monophyletic unit. 
It may be that the Calliphoridae, for instance, have the relationship of 
Bx (the calliphorids) to A (the muscids) of "relationship 2" in Chart 1 on 
page 36. In order to be perfectly clear, it is worth restating that the 
Tachinidae do not uniformly possess the specialization of a bent 
and so this character cannot be used as a specialization to support* the 
animal nutrition character. 
If it is difficult to accept the possibility that the Calliphoridae 
resemble the Sarcophagidae and Tachinidae simply because of parallel spe­
cializations, then consider the si milarities of certain muscids as a group 
(based mostly on Orthellia and Morellia) to certain calliphorids as a 
group (based mostly on Lucilia and Chrysomyia). Features found in both 
groups, although not universally, are as follows: similar metallic green 
color; general head facies very similar, and different from related 
groups; intrapostocular cilia present; basalar ampulla setulate; tympanic 
pit setulate; parasquamal tuft and sclerite present; posterodorsal surface 
of stem vein B with setulae; subcostal sclerite setulate; telescoping ovi­
positor present. A few of these characters occur in the Sarcophagidae or 
Tachinidae,^- but most are -restricted to the Muscidae and Calliphoridae. 
*The distribution outside the Muscidae and Calliphoridae I am aware 
of is as follows: several Sarcophaginae and Tachinidae are metallic 
green; intrapostocular cilia are present in Archytas and many related ge­
nera and a few dexioids; a parasquamal tuft is present in a few Miltogram-
ma (Sarcophagidae); and a few tachinids have a telescoping ovipositor, but 
in this family the structure is rather different from the calliphorid 
type. The parasquamal tuft in Miltogramma is a rather abortive copy of 
the muscid-cal 1 i phorid character. 
The characters cannot mean that either the above calliphorids or mus­
cids should be transposed to the other family. The muscids treated here 
all have unique male terminalia; and the third instar larvae have asym­
metrical, oppressed mouth hooks. The combination of these features is 
certainly enough to vouch for the naturalness of the muscid series and to 
exclude the calliphorids, which differ on both counts. But these charac­
ters are not enough to exclude the possibility that the two groups are de­
rived from a common ancestor more immediate than any ancestor giving rise 
to the Sarcophagidae or Tachinidae. Either the Muscidae and Calliphoridae 
have an immediate common genetic heritage, and the characters can be inter­
preted as primitive or as developments from a genetic background predis­
posing towards such characters; or a unique set of parallelisms is present. 
The primitive calliphorids, as Melanomya, also show a marked similar-
ity to several anthomyiine genera, especially in head characters. If the 
primitive features of the Sarcophagidae are synthesized into a hypotheti­
cal prototype, the similarities are not so much with the Calliphoridae, 
but rather with the Tachinidae. These features will be discussed later on. 
Those authors who accept the meral bristles as a more fundamental 
character than the infrascutellar convexity subdivide the group with the 
bristles into two units, one containing the Tachinidae, the other contain­
ing the Calliphoridae, Sarcophagidae and Bhinophoridae. As a practical 
classification the division is one of the best ever effected in the group, 
but as a hypothesis of phylogeny it does not meet the necessary tests. 
iïhat specializations are there to suggest that the three families are 
monophyletic in relation to the Tachinidae? The loss of the infrascutel­
lar convexity will not do since a smsl 1 convexity is present in some meut-
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bers of each of the three families. Neither will a second sternum over­
lapping the corresponding tergum suffice. Neophyto hirculus (Coq.) 
(Sarcophagidae) has all its sterna slightly overlapped by the terga (sev­
en females examined). In the Rhinophoridae only the males of a few spe­
cies show sterna overlapping their terga. The Calliphoridae also exhibit 
several exceptions to the character. 
The definition of the Sarcophagidae as a phyletic line is not so dif­
ficult as the clarification of the suprafamily relationships in the Calyp­
tratae. All sarcophagids have one unique specialization: the bipouched 
incubating uterus. The species, as far as known, are al 1 normally larvi-
parous. Correlated with this feature are three other modifications from 
the primitive state. The sarcophagids have lost the alphasetae5 the pro-
thoracic pupal spiracular horns, rëiich are protruded through the puparium; 
and the anterodorsal bristles near the apex of the mid femur. 
The family has been defined in the past with other characters which 
might be expected in the above characterization. The reasons for rejec­
ting them have already been given (Downes, 1955). The character of the 
cavity in the posterior end of the larvae and puparium is a usable modifi­
cation, but it is not present in several genera. It is missing, for in­
stance, in Macronychia, Ptychoneura, and Sarothromyia. 
None of the counterparts of the three correlates of the bipouched 
uterus is true for all the remaining tachinoids. The characters would be 
nearly useless as key characters at higher levels. They are significant 
from the standpoint of phylogeny, however; because they are primitive 
characters, and because they are widely distributed throughout all non-
oestroid calyptrate families. Many diverse lines in both subfamilies of 
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the Sarcophagidae have been checked and these characters not found, so it 
is not illogical to conclude that the common ancestors of all existing 
sarcophagids lacked these three characters. 
There is a possibility that the lack of intrapostocular cilia can be 
added to the above correlates. This character seems to be a remnant of 
the more diffusely organized- condition of the post ocular cilia. The gen­
eral trend in the calyptrates is towards a strong, regular postocular row 
of bristle-like setae a short distance behind the eye, with the setae be­
tween this row and the eye becoming reduced or eliminated. Assuming this 
trend to be correct, the most primitive states are found in many members 
of all three subfamilies of the Muscidae and in Microphth^ma. and a few 
allies (Tachinidae). In these groups there is little differentiation be­
tween the intrapostocular cilia and the postocular cilia. In the Calli­
phoridae with the intrapostocular ci lia and in Archytas and many related 
genera (Tachinidae) the intrapostocular cilia are considerably smaller 
than the postocular* Intrapostocular cilia are lacking in some members of 
all the non-oestroid calyptrate fend lies. 
Defining the Sarcophagidae in such a fashion may result in the exclu­
sion of certain species more closely related to the Sarcophagidae than to 
any other family. The correlated characters did not develop simultaneous­
ly, but in some unknot®, sequence. It would certainly be possible for rel­
ict species derived before the development of the bipouched uterus to 
persist in the contemporary fauna. 
Indeed, the Bhinophoridae appear to be a body of such species. This 
group is defined not in terms of specializations but in terms of very 
primitive characters. The divergence of the free inner margin of the low^ 
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er calypter from the margin of the s cute limn is the primitive condition, 
and. is found in primitive members of all tachinoid families. The smal 1 
posterior flap of the posterior thoracic spiracle is also primitive, and 
has a comparable distribution. On the basis of these characters Neophyto 
hirculus (Coq.) and s et osa (Coq.) belong to the Rhinoph oridae, but the 
structure of the uterus and male terainalia place the species in the Sar­
cophagidae -without any doubt. 
Although the Bhinophoridae do not show the specializations of either 
the Tachinidae or the Sarcophagidae or any notable affinity with the Cal­
liphoridae (no unique or nearly unique specialization is known for the 
Calliphoridae as a -whole), some indications of relationship can be distin­
guished. Those found in Acompomintho have been discussed; and Morinia me-
lanoptera (Fall. )^ has an aedeagus exceedingly like that of certain Calli­
phoridae. Most of the rhinophorids appear closer to the Calliphoridae 
than to other families, but some -will probably be more correctly assigned 
to the Tachinidae and possibly the Sarcophagidae. 
We are now to the point of deciding what action shall be taken on the 
basis of the findings concerning the classification of the major units 
comprising the Calyptratae. Clearly sup erfamilie s are impractical. These 
groupings are much too speculative in the present state of knowledge to be 
sound phylogeny, and there are not so many families that there is a prac­
*4?he figure Séguy (1941, p. 343) gives for the male terarinalis of ma-
lanoptera very closely resembles the male ternrLnalia of Nyctia halterata 
XPanzT)7~a sarcophagid. The present concept of melanoptera, based on de­
termined European specimens in the D. S. National Museum, embraces a spe­
cies with markedly different terminalia. The U. S. National Museum speci­
mens accord with published descriptions of the species, so Séguy' s figure, 
at least, seems to be incorrect. 
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tical need for superfamilies. 
This does not eliminate the problem of deciding at vzhat level the 
family names should be set. Shall the Sarcophagidae be considered a dis­
tinct family, or shall they be treated as a subfamily of the Calliphori­
dae? This question is answered by the fact that there is no sound evi­
dence that the Sarcophagidae and Calliphoridae are more closely related to 
each other than to other families. 
Most contemporary authors treat the Sarcophagidae as a distinct fami­
ly, but there are still many who place them as a subfamily of the Calli­
phoridae. This introduces a practical consideration into the matter. The 
important papers dealing vdth the two families use the name Calliphoridae 
in preference to Sarcophagidae for the combined groups. But according to 
the "Copenhagen Decisions" on zoological nomenclature (see Hemming, 1953) 
this choice is inadmissable, since family-group names are subject to the 
law of priority within their group. Sarcophaga -was first used as a basis 
for a family-group name by Macquart (1834), "while Cal 1 i phora was not so 
used until by Brauer and Bergenstamm (1889). Thus, if the term Calliphor­
idae is to be used for the two groups together, it will be necessary to 
appeal to the International Commission on Zoological Nomenclature for a 
decision to set aside priority in this case. 
Actually the use of Calliphoridae to include the "Sarcophaginae" is 
not universal. Calliphorid genera have been included in the "Sarcophagi­
daen in several minor papers, and the same relationship is implicit in the 
use of "Sarcophagoidea" as a superfamily name for both the Sarcophagidae 
and Calliphoridae by Hall (1948) and a few others. It is probably safer 
from the standpoint of future work in phylogeny and certainly simpler to 
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follow majority opinion and treat the Sarcophagidae as a distinct family. 
The Bhinophoridae pose a somewhat different problem. They are un­
doubtedly polyphyletic, but the phylogenetic position of the various mem­
bers cannot be determined on the basis of the known characters. Most of 
the genera do show a stronger affinity with the Calliphoridae than to oth­
er calyptrates, and this is where they are frequently classified. There 
are two reasons for not accepting this classification, however. First, 
Hhinoohora and the other sowbug parasites do not show the similarities 
with the calliphorids their associates do; and, second, the family-group 
name based on Rhinophora is older than that based on Q11iphora. If the 
Bhinophoiidae and Calliphoridae were combined, the family name would be 
Ehinophoridae, not Calliphoridae, unless some action were taken by the In­
ternational Commission on Zoological Nomenclature to prevent this. Since 
it is quite possible that P.h-inophora and allies might have to be separated 
from the Calliphoridae and assigned elsewhere anyhow; it is probably bet­
ter to treat the Ehinophori dae as a separate family, somewhat analogous to 
the "Fungi Inperfecti. " It should also be kept in mind that Rhinophora 
and allies (that is, the parasites of sowbugs) may actually constitute a 
distinct phyletic line among the tachinoids, in which case the family 
ranking would be appropriate. 
A classification of the Calyptratae based on the preceding arguments 
is outlined on page 99. Momotomyia has been given family status because 
its unusual characters make this expedient if not a valid representation 
of its phylogenetic relationships within the Calyptratae. The "Stackel-
bergomyiidae" have been emitted from the outline. No representative of 
that group has been seen, but published information suggests that the 
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group should be more properly placed -within one of the more usual calyp-
trate families. Glossina and Sginia have been included in the Muscidae, 
as other authors have done. 
CYCLORBHàPHâ 
ASCHIZA 
Phoridae and allied families 
Syrphoidea 
3CHCZ0PH0HA 
PUPÏPARA 
ACAIZPTRATAE 
Conopidae 
Pyrgotidae 
etc. 
CAIZPTRA.TAE 
Oestridae (including Gasterophilus ) 
Mormotomyiidae 
Muscidae 
Calliphoridae 
Sarcqphagidae 
Hhinqphoridae 
Tachinidae 
Eelaticn ships •within the Sarcqphagidae 
The relationships within the Sarcqphagidae were treated in a previous 
paper (Downes, 1955) in which two dichotomies were hypothesized. The 
first dichotomy separates the Sarcophagidae into two subfamilies, the Sar-
cophaginae and Miltogramminae, and the second occurs within the Miltogram-
minae as the division between its two constituent tribes, the Miltogram-
mini and Paramacronychiini.^ No subdivisions of these categories have 
3-The Paramacronychiini were referred to as the Agriini in my paper; 
but Agria and Par^mp.cronychia belong to the same tribe, and the latter was 
first used as the basis for a family-group name. A list of such names is 
given in the section on classification with the earliest known dates of 
their proposal. 
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been effected, since, but a few additional characters bearing on the rela­
tionships have been found, and sufficient species examined to permit gen­
eralizing the classification to include the world fauna. 
The basic dichotomy between the Sarcophaginae and Miltogramminae is 
one of the clearest at suprageneric levels in the Calyptratae. The Sarco­
phaginae are defined by several modifications from the primitive state, as 
follows: ccKopleural streak absent, first instar larva with lab rum re­
duced in size and not hook-like, first instar mouth hooks with division 
line between basal and distal portions obliterated. The two-segmented 
aedeagus is also probably a specialization of the Sarccphaginae. The Mil­
togramminae are defined by the primitive counterparts to the above modifi­
cations, but also by the modification from the primitive state in which 
the pregonite becomes fused to the "ninth stemite.n 
The division between the two subfamilies is supported by other char­
acters with an uncertain history. Nearly all the Sarcophaginae have hairs 
on the posterior surface of the hind coxa, and the vast majority have sub-
primary notopleurals. None of the Miltogramminae have subprimary noto-
pleurals, and only certain species of Eumacronychia have setae on the pos­
terior surface of the hind coxa. These setae are rather bristle-like and 
are located me sally on the coxa, not laterally as is normally the case in 
the Sarcophaginae. 
The pregonite is fused to the "rnntii sternite" in all the Miltogram­
minae, and so it seems most probable that the common ancestor of all mem­
bers of this subfamily exhibited this character. Some Sarcophaginae, as 
certain species of the "Acanthodotheca" group of Blaesoxipha, sens, lat., 
similarly have the pregonite fused to the "ninth sternite," but this fu­
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sion is an independent occurrence# The absence ocf hairs on the posterior 
surface of the hind coxa may be a second modification from the primitive 
state, but the primitive state of this character has not been determined 
with certainty. 
Cbly one exception to the presence of the coxopleural streak has ever 
been noted in the Mlltcgramnrînae, and this occurs in Opsidia gonioides 
Coq. Since this species is typically miltogrammine in all other critical 
characters, it can only be concluded that the loss of the streak here is 
independent of the loss occurring in the ancestor of the Sarcophaginae• 
Occasional specimens of a few species of the Paramacronychiini have a re­
duced coxopleural streak, but none have been found completely without it. 
Such variation may eventually be found to result in specimens without the 
streak. 
As far as known the characters of the first instar larva, the two-
part south hooks and hook-like lab rum versus the reduced labrom and one-
part mouth hooks, are perfectly correlated with the two subfamilies marked 
by the coxopleural streak. Fewer larvae have been studied, of course; but 
the larvae come from so many diverse groups that the probability of excep­
tions is low. 
Tomsend (1935b, p. 213: and 1942, p. 327 and Fig. 328, Plate 36) in­
dicates that Neophyto anomala Ins. and Neophyto in general has a large 
hook-like labrom. Two errors are involved here. First, Neophyto anomala 
is a synonym of Neophyto setosa (Coq.) [NE57 SYNONYM?];^- and, second, this 
^Tomsend1 s errors are further compounded by the fact that Townsend 
(1915c) synooymized Heophyto nocturnal i s Walton with his anomala. Noctur-
r>aH « is not a synonym of anomala, «setosa. bub is a valid species. I have 
examined the three holotypes and many other specimens for this synonymy. 
102 
species does not have a hook-like labrun. The larval cephalopharyngeal 
skeleton is typically sarcophagine; and it exhibits the characters of the 
group to vhich Neochyto belongs on the basis of external characters, that 
is, the group containing Camp tops, Lepidodexia, Pachygraphia, etc. The 
first instar larvae of another species of Neophyto shows essentially the 
same structure as s et osa. Town send's data on the larva undoubtedly belong 
to some species in the Miltogramminae. 
In an earlier paper (Dotvnes, 1955) it was stated that many diverse 
lines in the Sarcophaginae lack a sixth ter gum in the male postabdomen; 
and, hence, it was appropriate to conclude that the common ancestor of all 
Sarcophaginae lacked this sclerite. That statement was based on far too 
few observations as later study revealed. Some Sarcophaga have a pair of 
sclerites in the membrane ahead of the first genital tergum., which are un­
questionably remnants of the sixth tergum. Moreover, in the very primi­
tive Sarcophaginae, as in certain a] lie s of Neophyto, a well-developed 
sixth tergum occurs, which is not much different from the same tergum in 
the Miltogramminae. The absence of this tergum cannot be used as charac­
teristic of the Sarcophaginae. 
Eohdendorf (1937) and later authors following him, have given the 
character of the sixth tergum of the male a position of prime importance 
in the classification of the Sarcqphagidae. Supposedly the tergum is 
present in the Miltogrammici, fused to the first genital tergum in the 
"Agriinae," and absent or but poorly developed in the Sarcophaginae. 
Eohdendorf erects a new subfamily for Chrysogramma mainly on the basis of 
the observation that this genus lacks a sixth tergum. This is a better 
classification of the sixth tergum, than of Chrysogramma, Wiicb is other-
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•wise a typical I£LltogramntiLni. There is a trend in the Miltogrammini to­
wards the loss of the sixth tergum, just as there is in the Sarcophaginae; 
and, if Chrysogramma is given a special ranking, then part of the species 
of Senotainia and part of the species of Bumacronychia, but not all of 
either, should also be given special rankings. The other characters used 
to define the "Chrysogramraatinae " are no more of subfamily value than the 
generic characters of Phrosinella or Opsidia. 
The second dichotomy in the family separating the lEJLtogrammini and 
Paramacronychiini is nearly as well- supported as the first. The Paramac­
ronychiini are defined by the following modifications from the primitive 
state: paralobe fused to ninth tergum, at least posteriorly; tenth ster­
num or stemites of male absent, venter of segment completely membranous; 
fulcral sole rite absent or present only as a minute vestige; sixth tergum 
fused with first genital tergum in male. This tribe also has secondary 
merals, and has the first antennal segment projecting well beyond the edge 
of the frontal lunule. 
Some of the EQ.ltogrammini have independently developed part of the 
paramacronychiine specializations. A few Senotainia have a vestigial ful­
cral sclerite, and every once in a while the sixth tergum is partly fused 
to the first genital tergum. These characters in the Miltogrammini are 
not correlated but are scattered, and the species with them would not be 
mistaken for Paramacronychiini. 
The Miltogrammini have one apparent specialization in common. The 
hind femur of most calyptrates normally has a dorsal and a posterodorsal 
bristle (or bristles) near the apex. All the Miltogrammini lack at least 
one of these bristles, and very often both. The Paramacronychiini typi­
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cally have these bristles, although some specimens of a few species lack 
them occasionally. No exceptions to the presence of both bristles have 
been found yet in the Sarcophaginae. 
The search for primitive characters and relict species produced some 
especially interesting results. In the Sarcophaginae all approaches lead 
to Neophyto, and especially Neophyto hirculus (Goa. )•*• as a very primitive 
species. This species exhibits practically none of the characters asso­
ciated with rapid flight—the lower calypter diverges from the scutellum, 
the microtrichiae cover the wing membrane, the anepisternal ratio is low, 
the spiracles are small, etc. In the female, the seventh abdominal spira­
cle is in the membrane below the seventh tergum, a totally unexpected 
character in the Sarcophaginae. The distribution of the species fits in 
"with the relict concept: the species is rare and is known from only a 
very limited territory (Texas near the Gulf coast, for the most part). 
Most Miltogrammini are considerably modified in one way or another 
so that most species seldom, exhibit more than a few primitive characters 
as compared with Neophyto hirculus. Certain Macronychia are exceptions, 
however. These have the seventh abdominal spiracle below the seventh ter­
gum, and the male terminalia are the most primitive known in the Sarco­
phagi dae. The first genital tergum shows a transverse suture apparently 
dividing this tergum into its primordial sclerites. In almost all the 
other Sarcophagidae this suture is obsolete over much or all its length. 
The most striking similarities evinced by Neophyto hirculus and Mac-
]-This is a new combination for Phytodes hirculus Coq. Neophyto and 
allies, are now being revised, and the basis for this combination will be 
given when the revision is published at some later date. 
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ronychia auromaculata (ins.) occur on the head. The transverse impression 
is broad and high; the frontoclypeal sutures in the vibrissal area are 
closely approximated; the vibrissal angle (in lateral profile) is not pres­
ent, the area being more or less rounded; the third antennal segment is 
shorter than usual; there is a nearly vertical sulcus or groove behind the 
lower half or third of the eye; the para facial setulae are irregularly 
spaced and located over the -whole parafacial area; the post ocular cilia 
are irregular and rather fine; and the proboscis is short and stout. 
Paramacronychia flavipalpis Girsch., one of the least modified of the 
Paramacronychiini, possesses many of the same characters. 
Until very recently these similarities were used to unite Neophyto 
and Macronychia in a "natural" group. Bar lier than this, before the -wide­
spread application of the infrascutellar convexity in the classification 
of the calyptrates, certain Tachinidae were also included in the group on 
the strength of the same head characters. 
Some of these tachinids show a seventh spiracle below the seventh 
tergum, not in the sixth tergum. Microohthalma is one of these genera, 
and it is a genus -which has intrapostocular cilia, another character pre­
sumed primitive. 
Â remarkably similar head is found in the oestroids, notably Gas-
teroohilus, and in the Conopidae and Pyrgotidae. This raises an intri­
guing question; vfoy are all these groups so similar in head features? 
The "King venation in these families has shorn some parallelisms, such as 
the bending forward of ^ j+2' Âre tile head features to be explained as 
girrnia-r parallelisms? If not, it is tantamount to asserting that the gen­
eral habitus of the ancestral sarcophagids can be determined without re­
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course to fossil evidence. 
As improbable as it seems, the easiest hypothesis to defend asserts 
that the head features under study are primitive. In the early evolution­
ary development of the dorsal arista, the third antennal segment might be 
expected to be more like a typical antennal segment than the elongate seg­
ment of most calyptrates. It is probably more correct to say that the 
arista became dorsal because the third antennal segment elongated beneath 
it than to say that the arista migrated dors ally. If the dorsal arista is 
a recent development in the ancestors of the groups being considered, then 
a less modified third antennal segment in the slightly more advanced spe­
cies requires no special explanation. 
The hypothesis that the dorsal arista in Diptera is polyphyletic has 
a solid foundation. Some of the Stratiomyidae have a dorsal arista (-which 
may be composed of different segments than the arista of higher Diptera), 
•while most members of that family have a much more primitive antenna. The 
arista in the Dolichopodidae has to be another parallel development. 
Within the Cyclorrhapha the arista of the Phoridae is one independent 
development ; and, since Cerioides in the Syrphidae has a terminal style, 
it follows that the remaining dorsal aristae developed on at least one oc­
casion within that family. The same situation occurs in the Conopidae. 
Conops and relatives have a terminal style, "while other conopids have a 
dorsal arista. If in the last two families the dorsal arista is presumed 
for their ancestors, then it would be necessaiy to hypothesize that the 
dorsal arista reversed its evolutionary course, the third segment shor­
tened, the segments of the arista became diorter and thicker and more like 
the primitive segments, and that the whole reattained the apex of the 
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third antennal segment. This is too much to believe. As we have already 
hypothesized, the higher Diptera seem, to have a general trend towards more 
rapid flight in which the arista performs an important function. 
The development of the highly protractile-retractile proboscis appears 
to have had a similar polyphyletic origin. In - the chapter on morphology a 
sequence of stages in the development of such a proboscis was postulated. 
One of the intermediate stages included a form in which the membrane had 
extended dorsally inside the arms of the frontoclypeal sutures to set off 
a median clypeal sclerite supporting the cibarial dilators. In this form 
the median clypeal sclerite was still attached to the facial plate dorsal­
ly. This form still exists in Physoconops obscuripennis (Williston) (Co-
nopidae) ; the clypeal face of the cibarial pump apparatus is directly con­
nected to the facial plate above by a narrow strip of sclerotized material. 
The highly retractile-protractile proboscides in the non-schizophoran fam­
ilies are, on the basis of this observation, to be interpreted in greater 
or lesser part as independent derivations. 
The approximation of the frontoclypeal sutures may have facilitated 
the development of the rostral protractors from the original cibarial di­
lators. The cibarial dilators would have been in one mass at first, and 
the changes involved getting some dorsal fibers separated and functional 
as protractors. If the frontoclypeal sutures were far qpart, the origin 
of the muscles would be more or less isolated in the middle of the clypeus. 
But the dorsal extensions of membrane must separate off a part of the di­
lators. In all probability the beginnings of the dorsal extensions of 
membrane were not with sharply deli mi, ted edges which might allow for firm 
supports for a few dorsal muscle fibers immediately adjacent to the mem­
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branous area. The general region would surely have been softened, and the 
dilators could not have become functional as rostral protractors. 
Widely separated frontoclypeal sutures would offer another resistance 
to the development of the rostral protractors from the cibarial dilators. 
In the original stages the protractors would have been weak and capable of 
exerting but comparatively small forces for protraction. A broad band of 
sclerite would be such a large resistance to overcome that protractors 
could scarcely be functional—assuming that the dilators occurred in a 
wide enough band to extend across the clypeal field. 
Under one condition these difficulties are minimized. If the fronto­
clypeal sutures become approximated so as to "pinch" the dorsal area of 
the clypeus bearing the cibarial dilators, the dorsal extensions of mem­
brane could occur immediately adjacent to the sutures, which would remain 
comparatively rigid supports. At the same time only a narrow neck of 
sclerite would remain above the origin of the cibarial dilators. 
An approximation of the frcntoclypeal sutures in the primitive 
Schizophora is not improbable. The Conopidae have the most primitive 
ptilinal ' system known, and some scarcely have even a bladder-like struc­
ture. The more sharply circumscribed ptilinum is a later specialization. 
Its development was apparently through a forerunner in which much of the 
front part of the head, outside of those parts bearing the muscles of the 
cibarium and antennae, were membranous and expansible. If there were 
originally large sclerotic areas around the origins of the muscles of the 
face, as inside the frcntoclypeal sutures, these would soon have been re­
duced to make room for the membranous expansion areas. The head of Pyr-
gota is not far removed from this type of head. 
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After the development of the articulation between the ante clypeus and 
the facial plate, and with the perfection of the ptilinum, the frontocly-
peal sutures would no longer need to remain approximated. The general 
trend towards the separation of the sutures must mean that there is some 
advantage in this. Possibly it is a mechanical one connected with move­
ments of the proboscis. 
The presence of the terminal style and an unseparated ante clypeus in 
the Conopidae brings the origin of the dorsal arista and the highly 
retractile-protractile proboscis to a position unexpectedly proximate to 
the origin of the Sarcqphagidae and Tachinidae. Ordinarily the origin of 
the dorsal arista and highly mobile proboscis would be expected in the an­
cestors of the Cyclorrhapha, at least without a careful survey of the 
higher Diptera. The morphological gap between the Tachinidae and Conopi­
dae is decreased by another character. Microphthalmia has a basalar ampul­
la which is not nearly so convex as in other calyptrates, and the ampulla 
of Archytas and allies is almost not differentiated. 
This analysis of the characters found in Neophyto and Macronychia fa­
vors certain hypotheses otherwise difficult to defend. The hypothesis 
that the arista of the ancestors of the Sarcqphagidae was "bare"—that is, 
not plumose, pectinate, or very pubescent—cannot be adequately defended 
•with a consideration of the distribution only of this character among the 
calyptrate families. Both bare and not bare aristae occur in each of the 
families, and many of the primitive tachinoids have a plumose or long pu­
bescent arista. If the antenna of Neophyto is accepted as but slightly 
removed from the style-bearing antenna, the matter takes on a different 
light, however. The style, at least, would probably have been comparative­
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ly bare. Consequently, the ancestors of the Sarcqphagidae should have had 
a bare arista. The primitive state is preserved in the Miltogrammini, 
many Paramacronychiini, and in several grotps of Sarcophaginae. If this 
is so, considerable parallelism, has occurred. The plumose aristae of 
Pseudosarcophaga and Sarcophila are independent derivations alongside the 
plumose aristae in the Sarcophaginae. In the latter a plumose arista has 
developed on at least two different occasions (in the Neophyto series and 
in. the "Euparaohyto" series of genera) and possibly more than four. 
The extreme primitiveness of Neophyto may be used, in conjunction with 
other observations, to support Roback's (1954) postulate that the tvro-
segmanted aedeagus occurred in the common ancestor of the Sarcophaginae 
(as opposed to the common ancestor of the Miltogramminae). Since the 
aedeagus " of Neophyto is two-segmented, the segmentation must have occurred 
fairly early in the evolution of the family. But because of the known 
multiple parallelisms in the subfamily, it is not possible to be certain 
that species showing an unsegmented aedeagus have not been derived from 
other lines than the Neophyto line. The origin of most of the phyletic 
Tines in the Sarcophaginae is exceedingly obscure. 
Fortunately, many of the apparent difficulties raised by species with 
single-segmented aedeagi turn out to be spurious "when sufficient species 
are examined. The Qxysarcodexia group, as an example, has been defined by 
this aedeagal character (in conjunction with very few other characters), 
but an undescribed Neotropical species fits this group in external charac­
ters as well as in male terminalia characters, and yet it has an articula­
tion in the shaft of the aedeagus. It can be shorn similarly through a 
comparative study of South American relatives of "Hypopelta" scrofa Aid. 
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that the aedeagus of this species must have been modified from a form 
•which had an articulation near the middle of the now smooth shaft. The 
North American species which have been assigned to "Xenoppia" in the past 
are close relatives of scrofa still showing a suture at the site of the 
original articulation. 
From comparisons of this kind it can be ascertained that nearly 1 
Sarcophaginae with one-segmented aedeagi belong to restricted groups con­
taining more primitive species still showing the two-segmented state, or 
having at the minimum a suture marking the site of the original articula­
tion. The two-segmented aedeagus can accordingly be counted as a special­
ization of the Sarcophaginae. 
The Sarcophaginae and the two tribes of the Miltogramminae have been 
further subdivided or juxtaposed to additional "subfamilies" and "tribes" 
in many published classifications. These could almost be rejected without 
even examining the flies. The authors have not been able to convince each 
other of the merits of their respective elaborations, %hich suggests that 
none of the arguments are very convincing. They aren't, in fact. 
Such classifications involve too many differences for detailed con-
sideration now, but a few typical examples may be examined. Macronychia 
is almost invariably separated as a group equivalent in rank to a group 
containing all or nearly all the other Miltogrammini (Eohdendorf, 1930, 
1937; Allen, 1926; van Emden, 1954; and others). This dichotomy has been 
^acronychia was known formerly as Amobia; and the tribal and subfam­
ily names appearing in the literature have been based on the latter, es­
pecially before 1931. Amobia is used in a different sense in this thesis. 
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based on several characters, chiefly the smaller eyes, greater height of 
the gena and transverse impression, and the presence of two or more an-
terodorsal bristles on the mid tibia in Macronychia. The small eyes and 
more extensive transverse Impression and gena are different aspects of the 
same character. The tibial bristle character is not unique, but occurs in 
several Old World genera and in some Senotainia and grima cronychia in the 
New World. 
The genus Amobia (often referred to as Pachyophthalmus) is frequently 
treated as a separate group among the Miltogrammini after the exclusion of 
Macronychia (Eohdendorf, 1930; Se guy, 1941). This classification is in 
deference to the row of bristles outside of and paralleling the parafren­
tal bristle row, and is based on practically nothing else. The same 
authors assign Senotainia to a group not containing Amobia. 
This dispersal of Macronychia, Amobia, and Senotainia is counterman­
ded by other characters which relate these genera more closely to each 
other than to other genera, such as Metopia, Phrosinella, and others. The 
"Macronychia" group is characterized by a comparatively short third anten­
nal segment, long claws in the male sex, vibrissae situated a short dis­
tance above the ventral edge of the facial plate (farther than twice the 
diameter of the vibrissal socket), only one or a few setae on re­
stricted to the region of the "knot" of R , and a knob-like development 
bearing three large bristles at the ventral edge of the proepisternum. 
Metopia and the others have a long third antennal segment, short male 
claws, vibrissae very close to the ventral edge of the facial plate, sev­
eral setae extending out beyond the knot on E^^, and a proepisternum. 
sloped steeply inward at the ventral edge—not knob-like, nor with more 
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than one large bristle. 
The above characters appear to identify tvjo major elements of the 
Miltogrammini, but only vaguely. If sufficient genera are examined, suf­
ficient exceptions to the characters -/ill be found to forestall any accep­
table hypothesis of a dichotomy. 
The position of Melanomya and allies ("Qselousia group") 
Melanomya and allies have confused many taxonomists. American authors 
have assigned certain species explicitly to the Sarcophagi dae, and by in­
ference to the Tachinidae; European authors have put one of the Melanomya 
in the "Ehinophorlnae, " another in the "Calliphorinae.!! There are good 
reasons. None of the species exhibit the key characters of any of the 
calyptrate families, and the Melanomya group has had to be placed by guess. 
Of the three tachinoid families we have recognized the Calliphoridae 
are the most appropriate for housing this group. Melanomya lacks the bi-
pouched uterus of the Sarcophagidae; it still has subapical anterodorsal 
bristles on the mid femur, as well as alphasetae; and one of the two spe­
cies whose puparia are known has the prothoracic pupal horns protruded 
through the puparium. At best the Melan omya group can only be remotely-
related to the sarcophagids. 
From the Tachinidae Melanomya is immediately excluded by its very 
small infrascutellar convexity and by its biology. Both species of Melan­
omya whose biology is knovm are parasitic on snails, but all the known 
Tachinidae parasitize insects. 
More important than this negative data are the similarities the group 
shows to other more typical calliphorids. In the New World these rela— 
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tives are absent, but a series of Old World genera, including Phumosia, 
Obscuria and some apparently undescribed forms, all show marked similari­
ties to Melanomya. Other calliphorids are also known to parasitize 
snails, but this may be an independent development from that in Melanomya. 
The position of Helicobosca 
On first examination Helicobosca appears to be a member of the Para­
macronychiini. It does not have the small infrascutellar convexity of 
most "Bhinophorinae, " and it does exhibit a coxopleural streak and a pro­
jecting first antennal segment. In superficial appearance it is not un­
like Pararaacronychia. The fundamental characters of the Sarcqphagidae are 
missing, however. The genus is larviparous, but the uterus is sac-like, 
not bipouched; and only one mammoth first instar larva is matured at a 
time. The male terminalia exhibit none of the specializations of the 
Paramacronychiini. The paralobe is not fused to the ninth tergum; the 
fulcral sclerite is present; and three sclerites are present in the venter 
of the tenth segment, two lateral and a median one. 
The structure of the aedeagus is close to that of Melanomya. The 
paraphallal arms are short, broad, and closely applied to the "phallic 
tube," a basal, posterior spine is present, and the phallic tube itself is 
reminiscent of that in Melanomya obscura Tns. Helicobosca differs from 
Melanomya in lacking alphasetae and in having a coxopleural streak, but 
other calliphorids show the same deviations. The habit of parasitizing 
snails is common to both Melanomya and Helicobosca. Both genera should be 
placed in the Calliphoridae, if not as established members, at least as 
"rhinophorines" of uncertain affinities. 
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The problem of Sarcofahrtiopsis 
Sarcofahrtiopsis poses a critical problem in the defining of the sub­
families of the Sarcqphagidae. It lacks the coxopleural streak, but it 
also has four characters usually considered to be typical of the Hilto-
gramrninae; it lacks hairs on the posterior surface of the hind coxa, the 
paralobe is long and well developed, the fifth sternum of the male does 
not have the V- or U-shaped excision in its posterior edge, and the pre­
gonite is fused with the "ninth sternite. " 
Each of the four mjltogranmin e-like characters can be called into 
question individually* The lack of hairs on the posterior surface of the 
hind coxa is typical of several species in the Neophyto complex of genera, 
and these hairs are lacking part of the time in QxysarcodexLa varia 
Cïalker), Blaesoxipha rudis (Aid.), Sarcophaga canriapiallt Bottcher, certain 
Tricharaea, sens, lat.. and others. 
Mthin the Sarcophaginae a number of species are knom with elongate 
paralobe s [Neophyto setosa (Coq. ) for example]; and the pregonites have 
become fused with the "ninth steraite* on a few occasions, as in the 
Blaescgipha (Acanthodotheca) group. These characters in Sarcofahrtiopsis 
could be independently developed within the Sarcophaginae. 
In both the Miltogrammini and Paramacronychiini some species occur 
with an "unnotched® fifth sternum in the male. This would support Boback's 
(1954) contention that this is the primitive condition—surely for the 
Miltogramminae. It is conceivable that this condition is primitive for 
the whole family, but is preserved in its original condition only in Sar­
cofahrtiopsis in the Sarcophaginae. It is not impossible by any means 
that the incision in the steraite be lost secondarily either. Some 
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African Sarcophaga have an unexcised fifth sternum in the male, and the 
South American Lipoptilocnema is characterized by the lack of the incision. 
The latter case may be primitive. 
Although the possession of any one of the four nri 1 t.ng-rammin<=_liv<=> 
characters may not decisively place a species, it may look like stretching 
the case a bit too far to override four correlates. But let us attempt to 
classify Sarcofahrtiopsis a little more precisely. The lack of the char­
acteristic "flush" first antennal segment and the structure of the aedea­
gus exclude it from the Miltogrammini, yet other characters identify it as 
a foreign element among the Paramacronychiini. The latter possess two 
notable features: first, the paralobes are fused to the ninth tergum, at 
least posteriorly; second, the fulcral sclerite is absent, or present only 
as a most minute vestige (Goniophyto and Nyctia). Sarcofahrtiopsis has an 
outstandingly large and elongate fulcral sclerite, and its paralobes are 
not fused with the ninth tergum. Thus, if Sarcofahrtiopsis is included in 
the Miltogramminae, it must stand as a third aberrant group apart from 
either the Miltogrammini or Paramacrcnychiini. 
If, on the other hand, we assign Sarcofahrtiopsis to the Sarcophagi­
nae; the striking similarities of the genus to the Tricharaea series and 
Euparaphyto series of genera is unmistakable. The unusually developed 
fulcral sclerite occurs only in this area in all the Sarcqphagidae. It is 
also here that the subprimary notopleurals are absent, the post alar wall 
is without setae, and the posterior surface of the hind coxa is not (some­
times) haired—as in Sarcofahrtiopsis. 
The aedeagus contributes an additional facet to the data. It is one-
segmented, but there is a clearly marked transverse suture across the mid-
! 
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die of the shaft, -which is unmistakable evidence that the aedeagus of Sar­
cofahrtiopsis is derived from the freely articulated, two-segmented state. 
According to conclusions arrived at earlier, this articulation developed 
subsequently to the time of the divergence of the Sarcophaginae and Milto­
gramminae. 
The hypothesis constructable now is obvious enough to permit predic­
tions about further observations in Sarcofahrtiopsi s. The linings of the 
reproductive tract of the female should not resemble those of the Milto­
gramminae, but rather those of certain members of the Tricharaea—Eupara­
phyto complex; and the first instar larva should not have a hook-like la­
bium or two-part mouth hooks. 
The first of the predictions has been tested vzith affirmative results. 
The accessory gland and sp ermathecal duct linings and spermathecae are al­
most exactly the same as those of Tricharaea simplex (Aid.). The accessory 
gland linings are notably unlike any "which have been observed in the Mil­
togramminae. 
AH things considered, any conclusion but that the absence of the 
coxopleural streak in Sarcofahrtiopsis correctly places it among the Sar­
cophaginae is untenable. The miltogrammine characters of this genus will 
have to be treated as exceptions in the definition of the Sarcophaginae. 
Material Examined 
The conclusions reached in this chapter are based on an examination 
of more than 850 species of Sarcophagidae, representing all fauna! regions 
of the world. Most of the species belong to the Sarcophaginae, and only 
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about 200 MUtogrammi nae have been examined. The poorest representation 
is from the Ethiopian and Oriental Regions. 
A rough estimate of the number of species examined in the other 
calyptrate families is as follows: Tachinidae, 500 species, mostly New 
World but including some Old World groups; Calliphoridae, 100 predominant­
ly New World species; Muscidae, probably about 200 species, almost all Ne­
crotic; Oestridae, 22 species. A single specimen of Glossina nas studied. 
In the Acalyptratae an attempt was made to check most of the families 
and as many of the diverse groups within the families as possible. Very 
few non-Nearctic species were seen, and most of the Nearctic species are 
nddwestern U. S. species. Qie Aschiza were surveyed in a fashion. 
No account was kept of the number of species examined. In many cases the 
species were not identified, even to genus. 
The statements made pertaining to the Pyrgotidae are based on two 
species of Pyrgota. In the Conopidae a few Nearctic genera including 
several species were used. Some of the characters stated to occur in 
these families may prove to have exceptions. In the present context it is 
the existence of those characters in these families, not their universal­
ity, which makes them useful. 
A few of the characters discovered late in the study have been 
checked through fewer species. The presence of both the dorsal and pos­
ter odorsal subapical bristles of the hind femur, for instance, has been 
checked for in nearly all the Miltogramminae, but only samples from the 
various genera of the Sarcophaginae and other families have been examined. 
Characters which require dissection have also been checked by the sam­
pling method outside the Miltogramminae. 
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CIASSmCATICK 
World. list of Genera 
The following list of generic naffiss has been prepared as a summary 
and index to the generic and suprageneric classification of the Sarco-
phagidae as conceived of here. Over 650 names are listed; but about 50 of 
these are n™^» nnda or erroneous subsequent spellings, and another 100 
or so names do not actually pertain to sarcophagids. Thus there are about 
500 generic names to be accounted for within the limits of the Sarcophagi— 
dae. The ncn-sarcophagid names have been listed because they have been 
referred to the family or closely associated with members of it by seme 
authors. 
In deciding on spellings, type species, and synonymy, the "Regies" as 
modified by the "Opinions" and the "Copenhagen Decisions" (Hemming, 1953) 
on zoological nomenclature have been adhered to strictly. This results in 
several nomenclatorial changes, but most of the changes are trivial—as 
the removal of names from the synonyny of one genus to that of another. 
Considerable synonymy is indicated in the list; but much work still 
needs to be done in this matter. Some names appearing to be valid in the 
list will undoubtedly prove to be synonyms of other genera vfoen the spe­
cies involved have been studied more thoroughly* This is particularly apt 
to occur in the Miltogramminae, which are less well known than the Sarco­
phaginae. 
Tn ail cases where synonymy is indicated the equals sign stands in 
front of the valid name. The nan* to the left in the list is a junior 
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synonym or otherwise invalid name* nhen a subgeneric name is cited in 
parentheses after the valid genus name, the name in the column to the left 
is a synonym at both the generic and subgeneric levels. 
Not all the new synonymy indicated in the list is entirely new, at 
least in a zoological sense. In several instances blocks of names previ­
ously synonymized "with one another have been transferred as a unit to an 
older genus. The zoological concept has been altered very little, but all 
the junior synonyms are new synonyms of the oldest name. A certain amount 
of generic synonymy has also been implied by previous authors who have as­
signed the type of a more recent generic name to an older genus. 
Hhen the synonymy is not specifically stated to be new, that synonymy 
has already been published. On the other hand, synonymy indicated as new 
may not actually be so, since a certain amount of published synonyngr has 
undoubtedly been overlooked. 
The subfamily or tribe has been indicated for genera belonging to the 
Sarcophagidae, and the family placement for those belonging elsewhere. 
Generic names listed as unassigned usually belong to genera which have not 
been described veil enough to be recognized. Most of these names will 
probably turn out to be synonyms of others. Nomina dobia are names based 
on species riiose types have apparently been lost and which are very poorly 
described. There appears to be little point in attempting to recognize 
these. Some of the unassigned genera will probably end up in this cate­
gory. 
Misspellings of generic names are common; but most of these are 
dearly typographical errors, and have been omitted from the list. Only 
prévalait misspellings or those located in prominent publications where 
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they might lead to the perpetuation of the errors have been listed. The 
new "Regies" are to include a provision giving invalid emendations nomen-
clatorial status as of the date they are proposed. Unfortunately, emenda­
tions cannot always be recognized on objective grounds for the reason that 
it is not always possible to decide when an author has made an intentional 
change, that is, an emendation, and when he or his printer has simply com­
mitted an error. Moreover, in the Sarcophagidae, as in many groups of in­
sects, adequate catalogs do not exist. Such a catalog "would have to cover 
the world from Linnaeus1 time to the present—and would have to have noted 
all the various changes in spellings besides. There is not a catalog of 
the Sarcophagidae which even begins to approach this degree of complete­
ness. This provision ought to be dropped from the "Regies. " In the mean-
"shile the generic list must be considered to omit some available names 
originating as invalid emendations. As far as I know, there are no valid 
emendations in the Sarcophagidae. 
An unpublished list of genera compiled by Dr. H. R. Dodge (1952) has 
been of much help in preparing the present list. Nearly all generic names 
have been checked in the literature, but a few have been taken directly 
from Dodge's list without consulting the published literature on them. 
Abacantha Hall, 1938. «Chloronesia [NEW SIN.]. Sarcophaginae. 
Àcampomintho auct. Erroneous subsequent spelling, see Aconpomintho. 
Acantnodotheca Tns., 1918. «BlaesogriLpha (Acanthodotheca) [NSW SIN.]. 
Sarcophaginae. 
Achaetocephalon Rohd., 1934. -Milt ogramma. Miltogrammini. 
Âcompomintho Tillen., 1927. Rhinophoridae. 
Acridiophaga Tns., 1917. «ELaescocipha (Acridiophaga) [NEW SIN.]. Sarco­
phaginae. „ -
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Âcteaella Bad., 1928. Possibly a synonym of Chloronesia. Sarcophaginae. 
Adiscalis Bid,, 1928. "jJotoecus. Sarcophaginae. 
Àdiscochaeta Sid., 1928. =Peckia (Squamatodes) [SEW SIN.]. Sarcophagi­
nae. , » . 
Aenigmetopia Mall., 1930. Miltogrammini. 
Africasia Bohd., 1934, preoc. MUtograsenni. 
Afrosenotainia Bohd., 1935» Miltogrammini. 
Afrcwohlfahrtia Tns., 1919. Paramacronychiini. 
Agria B.-D., 1830. «Sarcophila. Baramacronychlini -
Agriella Villen., 1911. Paramacronychiini. 
Agriochaeta End., 1928, preoc. -Gynmocaaiptops. Sarcophaginae. 
Agriochaetops Tns., 1934» Sarcophaginae. 
Alaccoprosopa Tns., 1934» "Euparaphyto [NEW SIN.J. Sarcophaginae. 
Aleximyia Bohd., 1930. Miltograronni. 
Alitophasia Tns., 1934# Bhinophoridae? 
Allenanicia Dis., 1935. "Sfetopia. Miltogrammini. 
Alnsomyia Villen., 1933. 
Amblycoryphenes Tns», 1918. «Blaesoxipha (Searvaisia) [Maw SIN.]. Sarco­
phaginae. 
Amboiqra Villen., 1935» Miltogrammini. 
Amesothyrsus Bid., 1928. Unas signed» 
Ammobia Bezzi & Stein, 1907, preoc. Invalid emendation, see Amobia. 
Âmobia B.-D., 1830. Miltogrammini. 
Amobiopsis Tns., 1915. -Macronychia [NEW SIN.]. Miltogrammini. 
Anablaesoxipha Villen., 1928. -Blaesoxiphella [NEE SIN.]. Sarcophaginae. 
Anacanthothecum Bohd., 1930. "ffliltograiana. Miltogrammini. 
Anaravinia Tns., 1934. Unassigned. 
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Andinoravinia Ins., 1917. =Eavinia. Sarcophaginae. 
AngLometcpa B. & B. , 1889» Paramacrcenychiini. 
Angicneura B. & B., 1893. Calliphoridae. 
Angioneurilla Villen., 1924. Calliphoridae. 
AnicLa E.-D., 1863. "Metopia. Miltograraminl. 
Anolisimyia Dodge, 1955. Sarcophaginae. 
Anthracia Meig», 1838, pre oc. -Syctia. Paramacronychiini. 
Anthracomya Rond., 1856. «tiorinia. Calliphoridae. 
Airthracançria Schin., 1862. Erroneous subsequent spelling?, see Anthraco-
ngra* 
Apelophyla Hall, 1938. «Qxysarcodesla [SEW SI».J. Sarcophaginae. 
Âphelomyia Bbback, 1954. «Sarcodexia [HE! SIN.]. Sarcophaginae. 
Apodacra Macq., 1S54. Miltogransnini. 
Araba R.-D., 1$30. =3fetopia. Ifiltogransnini. 
Arabella B.-D., 1863, preoc. =i£etopia. Mjltogramnri.nl » 
Arabiopsis Ins., 1915. "Sphenometopa. Miltogranmird. 
Arabisca Bohd. , 1935. Miltogranmrini. 
Arachnidonyia Ins., 1934. "Sarcephaga. Sarcophaginae. 
Archimimns Beinh., 1952. Sarcophaginae. 
Argoravinia His., 1917. «Sarcodexia [NEÎ7 SIN.]. Sarcophaginae. 
Argyrella B.-D., 1863. =4£etopia. Mlltograimnini . 
Argyria H.-D., 1S63, preoc. «Metcpia. Miltogranmrini. 
Arhopocnemia End., 1934. Nomen nudum. 
Arhopocnemia Bad., 1936. ««Sarcophaga. Sarcophaginae. 
Arhopocnemis Bid., 1926. «Sarcophaga. Sarcophaginae. 
Arraltia E.-D., 1863. Unassigned. 
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Arrenopus 5. & B», 1891* Miltograumini. 
Asceloetella End,, 1928. Unassigned. 
Asceloctis End., 1928. "Sarcophaga. Sarcophaginae. 
AsetoHa Mall. , 1938. Tachinidae. 
Asioblae soxipha Hohd., 1937. ?=Blaesoxiphella {SEW SIN.]. Sarcophaginae» 
Asiometopia Bohd., 1935* Miltogranmini. 
Asilidodexia Ins., 1927. Sarcophaginae. 
Astegastoplax End», 1934* Unassigned. 
Atbyrsia End., 1923. -Sarcophaga. Sarcophaginae. 
Athyrsomima Rohd., 1937» "Sarcophaga. Sarcophaginae. 
At rania R.-D», 1863» "Cirillia. Bhinophoridae, 
Aulacophyto Ins», 1919» "Euparaphyto [NEW SIN.J. Sarcophaginae. 
Austrohartigia Ins., 1937. "Eoparaphyto [HEW SÎN.J. Sarcophaginae. 
Austrcmetopia Mall., 1930. «Amobia [NEB? SIS.J. Miltogrammini. 
Bellieria B.-D., 1863. "Sarcophaga. Sarcophaginae. 
Bellieriomima Rohd., 1937. "Sarcophaga. Sarcophaginae. 
Beludzhia Bohd., 1935» lEltograranini. 
Bequaertiana Curran, 1929. Bhinophoridae. 
Bercaea B.-D., 1663. "Sarcophaga. Sarcophaginae. 
Bercaeopsis Ins., 1917. "Sarcophaga. Sarcophaginae. 
Beziella End., 1937. -Sarcophaga. Sarcophaginae. 
Bezzimyia Ins., 1919. Bhinophoridae. 
Blaesoxipha Loew, 1861. Sarcophaginae. 
Blae soxiphella Villen., 1912. Sarcophaginae. 
Blaesoriphofcheca Ins., 192Be^-=SLsssosipha (Servaisia) [SEW SIN.]. Sarco­
phaginae. 
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Blaesaxypka Bezzi & Stein, 1907» Erroneous subsequent spelling, see 
Blae soxipha. 
Boettcherella End,, 1928. «Sarcophaga, Sarcophaginae. 
Boettcheria Parker, 1914. Sarcophaginae. 
Boettcherimima Lopes, 1950. Sarcophaginae. 
Boettcheriola Bohd., 1937. «Sarcophaga. Sarcophaginae. 
Boettchexisca Bohd., 1937» •Sarcophaga. Sarcophaginae. 
Bambobrachyc oma Ths., 1919. «Brachicoma. Paramacronychiini. 
Brachicoma Rend. , 1856. Paramacronychiini. 
Brachycoma auct. Erroneous subsequent spelling?, see Brachicoma. 
Brachymera B. & B., 1889. Unas signed. 
Bracia Bid., 1936. •Wohlfahrtia. Somen nudum. 
Brasia Strand, 1932. «Sarcophaga. Sarcophaginae® 
Braueria Schin., 1861. =Macrotars±na. Bhinophoridae. 
Braunsiella End., 1928, preoc. «Sarcophaga, Sarcophaginae. 
Britea Cuiran, 1927. Calliphoridae? 
Cacotrophus Reinh., 1947. =Metcposarcophaga [NEW SOT.]. Sarcophaginae. 
Caledonia Cur ran, 1929, preoc. Possibly a synonym of Notoecus, Sarco­
phaginae. 
Calobataeaçria Macq., 1854. Invalid emendation?, see Calobateayia. 
Calobatemyia Macq., 1854. Invalid emendation?, see Calobataemyia. 
Callyntropyga Bid., 1940. Calliphoridae. 
Calyptia B.-D., 1863. «Sarcophaga. Sarcophaginae, 
Camp top s Aid,, 1916. Sarcophaginae. 
Canptopsis Ins., 1918, «Johnscnia [NEW SÏN.J. Sarcophaginae. 
Canptopyga Aid,, 1916. -Euparaphyto [NEE SIN.]. Sarcophaginae. 
Capnopteron Bohd., 1934. Miltograaaaini* 
126 
Caspionyia Rohd. , 1935* MUtogrammini. 
Cassidaemyia Macq., 1835. «Rhinophora. Bhinophoridae. 
Cataphyfco Ins., 1935. =Sarcofahrtiop?$is [HEW SÏN. J. Sarcophaginae. 
Catasarcpphaga Tns., 1927. «Bavinia. Sarcophaginae. 
Catheteronychia Ths., 1927. -Etparaphyto. Sarcophaginae. 
Cattascma Beinh., 1947. Paramacronychiini. 
Cerodesma End., 1934. Nomen nudum. 
Cerodesma End., 1936. Bhinophoridae. 
Cerod!seus End., 1934. Unassigned. 
Chaetanicia Ins., 1932. «Netopia [NSW SIN.J» Hiltograrnnrirri. 
Chaetapodacra Bohd., 1925. »Pediasiomyia. MUtogranndni• 
Chaetcmetcpia Mall., 1930. Miltogrammini. 
Chaetophylloteles Bohd., 1926. MiItogramraini. 
Cbaetqptilia Scudder, 1882. Invalid emendation, see Chetoptilia. 
Chaetoravi.nla Ins., 1917. «Ravinia. Sarcophaginae. 
Cbaetostevenia Brauer, 1895. Bhinophoridae* 
Chetoptilia Bond., 1862. Bhinophoridae? 
Chloronesia Ins., 1912. Sarcophaginae. 
Chlorosarcophaga Ths., 1919. «Chloronesia [HEW SIN.J. Sarcophaginae. 
Chorezmomyia Bohd., 1935. Mjltograawrtni. 
Chrysagria Tns., 1935. Sarcophaginae. 
Chrysogramma Bohd., 1935, preoc. MUtograrnmirrf. 
Chrysosarcophaga Ins., 1932. «Sarcophaga. Sarcophaginae. 
Chrysostcmomyia Ins., 1931. «Peckia (Peckia) [NEW SIN. J. Sarcophagi nam. 
Cinochira Zett., 1845. Tachinidae? 
. 
Bond., 1856. Bhinophoridae. 
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Cistudinomyia Ins., 1917. Sarcophaginae. 
Cnoodophrys End. , 1934# Unassigned. 
Comasarcophaga Rail, 1931. Sarcophaginae. 
Conomya R.~D., 1830. Nomen dubium. 
Cononyia Agassiz, I846. Invalid emendation, see Conomya. 
Coprosarcophaga Rohd., 1937 «Sarcophaga. Sarcophaginae. 
Craticula Pandelle, 1895, preoc. «Craticulina. Hiltogrammini. 
Craticulina Bezzi, 1906. Mjltpgrsimrini. 
Cricobrachia End., 1928. «Sarcodexia. Sarcophaginae. 
Cryptosarcophila Tns., 1931. Unassigned. 
Ctenodasypygia End., 1928. «Sarcophaga. Sarcophaginae. 
Ctenolloproctia Bad., 1928. «Peckia (Euboettcheria) [NEW SYN. J. Sarco­
phaginae. 
Ctenpprosballia End., 1928. «Qxysarcodexia [NEW SIN.]. Sarcophaginae. 
Cucullomyia Roback, 1954. «Sarcodexia [NEW SIN.]. Sarcophaginae. 
Curranea Bohd., 1937. -Sarcophaga. Sarcophaginae. 
Cylindrothecw Bohd., 1930. Miltogrammini. 
Cyrillia B.-D., 1863. Tachinidae. 
Cytoria B.-D., 1863 -ffyctia. Paramacronychi int. 
Dasyproctia Bad., 1928. -Boettcheria. Sarcophaginae. 
Dasypygia End., 1923. -Sarcophaga. Sarcophaginae. 
Dasysceloctis End., 1928. «Sarcophaga. Sarcophaginae. 
Desvoidyella End., 1928. «Tricharaea [NEW SIN.?]. Sarcophaginae. 
Deufcerammobia Bezzi, 1906. Tachinidae. 
Dewetia Bischof, 1904, preoc. Bhinophoridae? 
Dexomyophora Tns., 1927. «Chloronesia [NES? SIN.]» Sarcophagi,nae. 
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Dexosarcophaga Tns= , 1917. Sarcophaginae. 
Bichaetcmetopia Macq., 1855. =Hoplacephala, Miltogrammini, 
Dichiracantha End» , 1934» Nomen nriAim, 
Dichiracantha End,, 1936. Nomen gq^". 
Dienchaeta End. , 1928, Unassigned, 
Discachaeta Bad,, 1928, -Sarcophaga, Sarcophaginae, 
Bisccrayophora Tns., 1927, =Ghloronesia, Sarcophaginae. 
Disjunctio Band,, 1894. -Wohlfahrtia. Paramacronychiini, 
Disticheria End,, 1934* Nomen nudum. 
Disticheria End. , 1936. Bhinophoridae, 
Dolichamobia Tns., 1915, =Macronychia [NEW SIN,], Miltogrammini. 
Dolichotachina Villen., 1913. Miltogrammini. 
Doringia "îfeyenb,, 1875. Possibly a senior synonym of Euparaphyto, Sar­
cophaginae, 
Efflatounomyia Bohd,, 1934. Miltogrammini. 
Eggisops Bond., 1862, «4£elanonçra [NEÎT SÏN,], Calliphoridae, 
Éleodiomyia lbs,, 1918, =Blaesoxipha (Acanthodotheca) [NEW SÏN,J, Sarco­
phaginae, 
Elpigia R.-D., 1863. -Tazigraama. Miltogrammini. 
Emblemasoma Aid., 1916. Sarcophaginae. 
Emdenimyia lopes, 1946, Sarcophaginae, 
Bagelina Bid,, 1928, -Bavinia [NEW SIN,], Sarcophaginae. 
Bagelisca Bohd., 1937. -Sarcophaga. Sarcophaginae. 
ihgyops B, & B., 1889. Invalid, emendation, see Eggisops, 
Qxgyzops Scudder, 1882. Invalid emendation, see Eggisops. 
Eopbyto Tns., 1919. Bhinophoridae. 
Spolia B. & B., 1889, -Paragusia. Miltogrammini. 
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Eremasiomyia Rohd,, 1927* Miltogrammini. 
Bremoparia Bid., 1934* Nomen HaHHw, 
Eremoparia Bid., 1936. MiltogranmcLai. 
Eriehsonia R.-B., 1863, preoc. -Sarcophaga. Sarcophaginae, 
Erioprocta Bid. , 1934* Nomen aadmm, 
Erioprocta Bid., 1936. Dnassigned. 
Erythrandra B. & B., 1891. Baraaacronychiini. 
Euaraba Tns,, 1915* •Sphsncenetopa, Milt ograianini• 
Éuboettcheria Tns., 1927. -Peckia (Euboettcheria) [HEW SIN.j. Sarco­
phaginae. 
Eubrachycoma Tns., 1916. -Erythrandra. Paramacronychiini. 
Eubracia End., 1934* Nomen nudum. 
Eubracia Bid., 1936. Unassigned, 
Eufletcherinçia Tns., 1934* Sarcophaginae. 
Euhilarella Tns., 1915, "Phrosinella. Miltogrammini• 
Euleucomyia Tns,, 1934* «Tricharaea [NEW SIN.J. Sarcophaginae, 
* 
Eumacronychia Tns., 1892, Miltogrammini, 
Eumedoria Tns,, 1916, Bhinophoridae? 
Eumetopia B, & B,, 1889, preoc. -Sphenometopa. Miltogrammini. 
Eumetopiops Tns., 1932. «Sphenometopa. Miltogrammini, 
Eumicrocerella Ball, 1938. -Euparaphyto. Sarcophaginae, 
Eunri-ltogramma Tns,, 1932, Miltogrammini. 
Eunotochaeta lbs,, 1934* «Chloronesia [NESÎ SIN, J, Sarcophaginae, 
Euparaphyto Tns,, 1912, Sarcophaginae, 
Euphyto Tns,, 1908, Miltogrammini, 
BQjhytomima James, 1955, -Eaphyto [NEW SIN.]. Miltogrammini. 
Eupierretia Bohd., 1937, -Sarcophaga, Sarcophaginae. 
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Euplesina Wainwr*, 1933» «Parafebnria. Bhinophoridae» 
Eupseudosarcophaga Tns., 1932» «Pseudosarcophaga. Paramacronychiini» 
Euravinia Tns», 1917. =Ravinia. Sarcophaginae. 
Eurychaeta B. & B., 1891» «Helicobosca» Calliphoridae» 
Suryophrya End. , 1934» Nomen nudnm. 
Euryophrya End», 1936» =3£iltogrannna. Miltogrammini» 
Ëuselenomyia Tns., 1912» «Senotainia. Miltogrammini» 
Eusenotainia Tns», 1915» «Senotainia» Miltogrammini. 
Entaxigramma Bohd», 1935» Miltogrammini,. 
Fletcherimyia Bas», 1917» =Blaesoxipha (Fletcherimyia) [HEW SÏÏÏ*]• Sar­
cophaginae* 
Frauenfeldia Egger, 186$. «Trichogena. Bhinophoridae. 
Galapagcsnyia Bischof, 1904» Paramacronychiini. 
Gastrolepta Bond., 1862. Bhinophoridae? 
Geijskesia Lopes, 1945. Probably a synonym of Chloronesia. Sarcophaginae. 
Gesneria B.-D*, 1830, preoc. =Blaesoxipha (sens, str») [NB$? SIN.?]. Sar-
cophagLdae* 
Gesnerielia Ville n., 1912. =Blaesoxipha (sens, str.). Sarcophaginae* 
Gesneriodes Villen., 1909. "Blaesoxipha (sens, str.). Sarcophaginae. 
Gigantotheca Tns., 1917. «Blaesoxipha (Gigantotheca) [HEW SIN.]* Sarco­
phaginae. 
G-lancosarcophaga Tns., 1917» "Tripanurga [NEW SIN.]. Sarcophaginae. 
Glntoxys Aid*, 1929» Calliphoridae» 
Goniogramma Tns., 1931. Miltogrammini* 
Goniqphthalmas Villen», 1931» Tachinidae* 
Goniophyto Tns», 1927. Paramacronychiini. 
Gynziocanptops Tns. , 1927. Sarcophaginae* 
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Gymnoprosopa Tns., 1892. Miltogrammini. 
Qymnopsoa Tns., 1919. "Euparaphyto [HEW SÏN.J. Sarcophaginae. 
EamatonQda Blan., 1939. «Blaesoxipha (Acanthodofcheca) [HEW SIN.]. Sar­
cophaginae. 
HamnHa B.-D., 1863. ^iltograama. Miltogrammini. 
Harbeckia Aid., 1916. «Neophyto [NEW SÏN.]. Sarcophaginae. 
Hardysca Bohd., 1937. Nomen nudum. 
Harpagqphalla Rohd. 3 1937. "Sarcophaga. Sarcophaginae. 
Harpagopyga Aid., 1916. -Camptops. Sarcophaginae. 
Hartigia R.-D., 1863, preoc. "Sarcophaga. Sarcophaginae. 
Haschiella Jacent., 1939. Sarcophaginae. 
HasieUa Jacent., 1939. Sarcophaginae. 
Helicobia Coq., 1895. Sarcophaginae. 
Helicobiella Blan., 1939. "Blaesoxipha (?Servaisia). Sarcophaginae. 
Helicobiopsis Tns., 1927. "Helicobia. Sarcophaginae. 
Helicobosca Bezzi, 1906. Calliphoridae. 
Helicophagella End., 1928. "Sarcophaga. Sarcophaginae. 
Hendbracia Bad., 1934. Unassigned. 
Heteronychia B. & B., 1889. "Sarcophaga. Sarcophaginae. 
Heteropterina Macq., 1854. "Tarigramma. Miltogrammini. 
Hilarella Rand., 1856. Miltogrammini. 
BilareHiscmn Sohd., 1935. Miltogrammini. 
Hoa Bohd. , 1937. -Sarcophaga. Sarcophaginae. 
Hobarfcia Mall., 1930. Calliphoridae? 
Hoplacephala Macq. , 1846. Miltogrammini. 
Hoplisa Bond., 1862. Bhinophoridae. 
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Hoplocephalella Villen., 1913. Miltogranmini. 
Hoplocephalina Villen., 1916. Miltogrammini. 
Hoplocephalcnea Villen., 1923» Miltogrammini. 
Hoplocephalopsis Villen., 1913. Miltogrammini. 
Huttonophasia Our ran, 1927. Calliphoridae. 
Hybopygia End., 1928. =Qxysarcodexia [HEW SIN.]. Sarcophaginae. 
Hyperaea Bond., 1863. «Stevenia. Bhinophoridae. 
Hypopelta Aid., 1916. «Euparaphyto [NEW SIN.]. Sarcophaginae. 
Hystricocnema Tas., 1919. «Blaesoxipha (Kellyayia). Sarcophaginae. 
Idmeamima Dodge, 1956. «Sarcophaga [SEW SIN.]. Sarcophaginae. 
IUigeria B.-D., 1830. -Melanophora. Bhinophoii dae. 
Imparia Hoback, 1954. =Blaesoxipha (Kellynyia) [HEFT SIN.]. Sarcophaginae. 
Itamobia Tns., 1927. *4£acronychia [NEW SIN.]. Miltogrammini. 
Itiophyto Hall, 1927. «Euparaphyto [HEP/ SYN.]. Sarcophaginae. 
Jacentkovskya Bid., 1936. 
Jantia Rohd., 1937. «Sarcophaga. Sarcophaginae. 
Jantiella Bcihd., 1937. «Sarcophaga. Sarcophaginae. 
Johnsonia Coq., 1895. Sarcophaginae. 
Juqaianicia Tns., 1934. Miltogganmini. 
Kellymyia Tns., 1917. "Blaesoxipha (KeUymyia). Sarcophaginae. 
Kennesaamgda Dodge, 1956. -Brachiccma [SEW SIN.]. Paramacronychiini. 
Kockia B#-D., 1863. Unassigned. 
Kozlovea Bohd. , 1937. Probably a synonym of Sarcophaga. Sarcophaginae. 
Kramerea Bohd., 1937. -Sarcophaga. Sarcophaginae. 
Kramerella Bid., 1928. -Sarcophaga. Sarcophaginae. 
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Kortoayia Roback, 1954- =Blaesoxipha (Kellyioyia) [NEW SIN.]. Sarco­
phaginae. 
Laccoprosqpa Tns., 1891. •Brachicoma. Paramacrcnychiini. 
Lahillençd.a Blaru, 1939. «Iâpoptilocnema. Sarcophaginae. 
Lanrprometopia Macq. , 1846. Miltogrammini. 
Lepidodexia B. & B., 1891. Sarcophaginae. 
Lepyria Boback, 1954. «Sarcodexia [MEW SIN. j, Sarcophaginae. 
leucomyia B. & B., 1891. Sarcophaginae. 
Leucoravinia Tns., 1928. «Tricharaea. Sarcophaginae. 
LLoplacella End., 1928. «Sarcophaga. Sarcophaginae. 
Iioproctia End., 1928» «Sarcophaga. Sarcophaginae. 
Iiopygia End., 1928. «Sarcophaga. Sarcophaginae. 
Llosarcophaga End., 1928. «Sarcophaga. Sarcophaginae. 
lipqptilocnema Tns., 1934. Sarcophaginae. 
Listeria B.-D., 1863. =Blaesoxipha (sens, str.) [HEW SYN.?]. Sarco­
phaginae. 
Litqphasia Girsch., 1887. Bhinophoridae? 
Locustaevora Bohd., 1928. «Blaesoxipha (sens, str.). Sarcophaginae. 
Loeustivora J. & T., 1922. «Blaesoxipha (sens, str.). Sarcophaginae. 
Macronychia, Macronichia Rond., 1859. Miltogrammini. 
Macroscma Iioy, 1865, preoc. «Nyctia. Paramacronychiini. 
Hacrotarsina Schin., 1857. Bhinophoridae. 
Malacqphagola Beqnaert, 1925. Sarcophaginae. 
Mallonotum Aid., 1925. «Tricharaea. Sarcophaginae. 
Mantidophaga Bis., 1919. «KLaesoxipha (Servaisia) [NEW SIN.]. Sarco­
phaginae. 
Medomyia Rohd., 1926. Miltogrammini. 
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Medoria B»—D», 1830. Bhinophoridae? 
Megaera. B.—D., 1830, preoc» =Senotainia. Miltogrammini. 
Megerlea B,—D», 1830. •Nyctia. Paramacronychiini. 
Mehria Bid., 1928. -Sarcophaga. Sarcophaginae. 
Melaaodexia Will., 1893» Calliphoridae» 
Melanomelia Strobl, 1899» Unassigned. 
Melanometopia Séguy, 1934» «Dolichotachina. Miltogrammini. 
Melanomya Rond., 1856. Calliphoridae, 
Melanomyia Schin., 1862» Erroneous subsequent spelling, see Melanomya. 
Melanophora Meig., 1803. Bhinophoridae. 
Melanophyto Tns., 1916. Sarcophaginae» 
Merokellymyia Blan., 1939» =Udamopyga» Sarcophaginae. 
Mesomelaena Schin., 1862. Erroneous subsequent spelling, see Mesomelena. 
Hesomelaena Bezzi & Stein, 1907» Invalid emendation, see Mesomelena, 
Mesomelena Bond», 1859» Miltogrammini. 
Mesothyrsia Bad., 1928. «Sarcophaga» Sarcophaginae. 
Metopia Meig., 18Q3» Miltogrammini » 
Metopilla Bond», 1859» -Taxigramma. Miltogrammini. 
Metopisena Bond», 1862. Bhinophoridae. 
Metopodia B. & B., 1891, Miltogrammini. 
Metoposarcophaga Tns., 1917» Sarcophaginae. 
Metqpostena Bezzi, 1906» ^Metopisena, Invalid emendation. 
Microcerella Macq,, 1851» Probably a senior synonym of Euparaphyto. Un­
assigned, 
Microcerellamyia Ball, 1937» «Euparaphyto [HES? SÏN,]. Sarcophaginae, 
Microcheilosia Macq», 1854» 
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MLcronotocbaeta Tns., 1927. «Chloronesia. Sarcophaginae. 
Microplagia Tns., 1915. Sarcophaginae. 
Microsenotainia Tns., 1916. =Senotainia. Miltogrammini. 
Miltogramma Meig., 1803. Miltogrammini. 
Miltogramrnidium Bohd., 1930. °4£iltogramma. M-îit.f^r-amnnwj, 
Miltogrammoides Bohd., 1930. Miltogrammini. 
Miltoravinia Tns., 1917. «Bavinia. Sarcophaginae. 
Mimarhopocnemis Bohd., 1937. «Sarcophaga. Sarcophaginae. 
Mimodexia Bohd., 1935. Calliphoridae? 
Mimophytomyia Hall, 1937. =Etparaphyto [NEW SIN.]. Sarcophaginae. 
Misellia B.—D., 1863. "Hilarella. Mi l+mgramaini, 
Mononotochaeta Bas., 1935. ™Camptops [NEW SDi.j. Sarcophaginae. 
Morinia B.-D., 1830. Calliphoridae. 
Moschusa B.-D., 1863. "iiacranychia. Miltogrammini. 
Mulsantia R.-D. , 1863. «Sarcophaga. Sarcophaginae. 
idyiapis Segoy, 1930. «Senstsinia. Miltogrammini. 
Myiophora Agassiz, 1846. Invalid emendation, see îiyophora. 
Myiorrhina Bezzi & Stein, 1907. Invalid emendation, see Myorhina. 
Myochronmm. Bohd., 1930. -Miltogramma. Miltogrammini. 
Myophora B.-D., 1830. «Sarcophaga. Sarcophaginae. 
Myorhina R.-D., 1830. Nomen dnbium. 
Myorrhina Scudder, 1882. Invalid emendation, see Myorhina. 
Nannosetulia End., 1934# Unassigned. 
Naswimyia Tns., 1916. «Taxigramma. Miltogrammini.. 
Keobellieria Blan., 1939. "Sarcophaga [NEW SIN.]. Sarcophaginae. 
Neophyfco Tns., 1908. Sarcophaginae. 
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Neophytodes 5ns., 1931. TJhas signed. 
Neopsidia Bas., 1928. Miltogrammini. 
Neosarcodexia Blan., 1942. 
Neotephromyiella Blan., 1957. -Boettcheiia [NEW SEN.]. Sarcophaginae. 
Neoitinnertzia Ins., 1912. =Boettcheria [MEW SIN.]. Sarcophaginae. 
Nephochaetopteryx Tns., 1934. Sarcophaginae. 
Nesoderia Villen., 1911. Calliphoridae. 
Notochaeta Aid., 1916. «Chloronesia. Sarcophaginae. 
Notochaetomima Rohd., 1937. «Sarcophaga. Sarcophaginae. 
Notochaetophyto Hall, 1933. «Helicobia. Sarcophaginae. 
Notochaetopsis Tns., 1918. «Blaesaxipha (Acanthodotheca) [NEW SIN. J. 
Sarcophaginae. 
Notoecus Stein, 1924. Sarcophaginae. 
STovia R.-D., 1830. «Phyto. Rhincphoiidae. 
Nyctia H.-D., 1830. Miltogrammini. 
Obscuria Mall., 1925. Calliphoridae. 
Oebalia R.—D., 1863. Nomen dcbitm. 
Oestrohi lare lia Tns., 1919. «Ptychoneura. Miltogrammini. 
Oestrosomoayia Tas. , 1932. Miltogrammini. 
Omocera Iioy, 1864, preoc. =Angicanetop a. Paramacronychiini. 
Oophagomyia Bohd., 1928. Paramacronychiini? 
Opelodexia Beinh., 1945# =Melanonya [NEW SIN.J. Calliphoridae. 
Opelousia Tns., 1919. -atelanomya [NEW SIN. J. Calliphoridae. 
Ophelia R.-D., 1830, preoc. =Metopia. Miltogrammini. 
Opheliella Redid., 1955. Netopia. Miltogrammini. 
Ophilia Schin., 1862. Erroneous subsequent spelling, see Ophelia. 
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Cplisa Rond., 1862. Bhinophoridae, 
Oppia R.-D., 1863, preoc, -Brachicoma, Paramacronychiini. 
Oppiopsis Tns., 1915, =Neophyto [NEW SÏN.J. Sarcophaginae, 
Opsidia Coq,, 189$. Miltogranmdni. 
Opsidiopsis Tns,, 1919. Miltogrammini. 
Opsodexia Tns., 1915. =4Eelanoaya [HEW SÏN.J. Calliphoridae, 
Opsodexiopsis Tns., 1935. "Melanomya [NEW SÏN.j, Calliphoridae, 
Opsophyto Tns., 1915, "Blaesaxipha (sens, str.). Sarcophaginae, 
Opsophytopsis Tns., 1918. =Blaesoxipha (Acridiophaga) [NEW SÏN.J, Sarco­
phaginae, 
Orobrachycoaa Tns., 1927. =Boettcheria [NEW SIN.J. Sarcophaginae, 
Orodexia Tns., 1927, -Chloronesia [NEW SÏN.J, Sarcophaginae. 
Qrosarcophaga Tns., 1927, Sarcophaginae, 
Ouelletia Curran, 1934. -Ptychoneura [NEW SÏN.J, Miltogrammini. 
Oxyhelicobia Blan., 1942. -Helicobia, Sarcophaginae. 
Qxysarcodexia Tns., 1917. Sarcophaginae, 
Qxytachina B. & B., 1891, 
Pachycoma End., 1928, Nomen nudum. 
Packygraphia B. & B., 1891. Sarcophaginae, 
Pachygraphiops Das,, 1934, -Camptops [NEW SIN. J. Sarcophaginae, 
Pachygraphcmyia Hall, 1933, -Sarcodexia [NEW SÏN.J, Sarcophaginae, 
Pachyopbthalmns B, & B., 1889. =Amobia [NEW SÏN.J, Miltogranmini. 
Paehysoma Ins., 1931, preoc. =Wohlfahrtiodes. Paramacronychiini, 
PanrLrella End., 1933. 
Panaaaphyto Tns., 1931. Unassigned, 
pandellea Bad., 1934. Neman nudoc. 
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Pandellea End. , 1936* =Wohlfabrtia. Paramacronychiini. 
Pandelleana Bohd., 1937* «Sarcophaga, Sarcophaginae, 
Pandelleisca Bohd,, 1937, «Sarcophaga, Sarcophaginae. 
Pandelleola Bohd,, 1937, «Sarcophaga, Sarcophaginae, 
Paradiscochàeta Blan,, 1939* Unassigned, 
Parafehuria Ins., 1932, Bhinophoridae, 
Paragusia Schin., 1861. Miltogrammini. 
Paragusiellum Bohd., 1935* Miltogrammini. 
P&ramacronychia B. & B,, 1889= Paramacronychiini. 
Paramedoria End., 1934* Nomen nudum. 
Parametopia Ihs., 1916, preoc, =Metopia. Miltogrammini. 
Paramintho B, & B., 1891* Bhinophoridae? 
Paramorinia B. & B., 1891. Unassigned. 
Paraparthomyia Bohd., 1925* Miltogrammini. 
Parapeltopyga Blan., 1939. «Iàpoptilocnema. Sarcophaginae. 
Piaraphiissopoda Ins., 1915. =Peckia (sens, str.) [HEW SÏH.J. Sarco­
phaginae. , -
Paraphylloteles Zumpt, 1952. Miltograxamini. 
Paraphyto Coq., 1895* «'Wohlfakrtia. Paramacronychiini, 
Parapodacra Bohd., 1925. =Apodacra. Miltogrammini. 
Parasarcodexia Tns., 1917. -Boettcheria. Sarcophaginae. 
Parasarcophaga J. & T., 1922. -Sarcophaga. Sarcophaginae. 
Parasarccphila B. & B., 1891* Paramacimychiini? 
Paratarigramaa Bohd., 1935* Miltogrammini. 
Pariogysnia Snd., 1934* Nœaeg. nudum. 
Pariogymnia End., 1936. «Secotainia. Miltogrammini. 
Pariosticha Bad. , 1934. Homen nudqn. 
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Pariosticha Bad., 1936. =Sphencane topa. Miltogrammini. 
Parthomyia Sohd., 1925. Miltogrammini. 
Patcnella End., 1923. =Peck±a (Squamatodes) [NEW SÏN.J. Sarcophaginae. 
Paykullia R.-B., 1830. Nomen dnbium. 
Peckia R.-D., 1830. Sarcophaginae. 
'Pediasiomyia Hohd., 1925. Miltogrammini. 
Pedingâa Rohd. , 1925. Miltogrammini. 
Peltcpyga Tns., 1917. «Blaesoxipha (Fletcherimyia) [MEW SIN. j. Sarco­
phaginae. 
Pessoamyia Lopes, 1938. =Bnblemasoma [NEW SÏN.j. Sarcophaginae. 
Petriana Lopes, 1946. Sarcophaginae. 
Petrosarccphaga Tns., 1919. «Sarcophaga [NEW SIN.?]. Sarcophaginae. 
Phaesarcodexia Hall, 1937. "Euparaphyto [NEST SÏN.j. Sarcophaginae. 
Phagita Lopes, 1941. Sarcophaginae. 
Phalacrodexia Ths., 1915. «Melanosya [NEW SÏN.j. Calliphoridae. 
Pbalacrodiscus Bad., 1928. Probably a synonym of Sarcophaga. Sarco­
phaginae. 
Phallantha Bohd., 1938. 
Phallocheira Bohd., 1937. «Sarcophaga. Sarcophaginae. 
Phallosphaera Bohd., 1938. 
Phericia R.-D., 1863 
Phorella R.-D., 1830. Nomen dabiom. 
Phorellia Schin., 1862. Erroneous subsequent spelling? 
Phrissopodia Macq., 1835. «Peckia (sens, str.). Sarcophaginae. 
Phrosina R.-D., 1863. -Ffarosinella. Miltogrammini.. 
Phrosinella R.—D. , 1863. Mil togrammi m * 
Phylloteles Loew, 1Ô44. Miltogrammini. 
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Phyto B.-D., 1830. Bhinophoridae. 
Phytodes Coq., 1910. =Neophyto [NEW SÏN.j. Sarcophaginae. 
Phytosarcophaga Bohd., 1937. «Sarcophaga. Sarcophaginae. 
Pierretia B.-D., 1863. Sarcophaginae. 
Platyperas End., 1934. Unassigned. 
Plesina Meigen, 1838. Bhinophoridae. 
Plesioneura Macq., 1854. 
Plesionevra Macq., 1855. 
Plionychia Bid., 1936. 
Poecilometopa Villen., 1913. «Sarcophaga. Sarcophaginae. 
Poecilonychia End., 1934. Nomen nudum. 
Probellieria Blan., 1942. -Sarcophaga. Sarcophaginae. 
PrometheocQria Bohd., 1935. «Setulia. Miltogrammini. 
Prosballia End., 1928. «Sarcophaga. Sarcophaginae. 
Prosthetocirca Tns., 1917. «Sarcodexia [NEW SÏN.j. Sarcophaginae. 
Protachaeta End., 1936. Bhinophoridae. 
Protodetia Tns., 1912. «Blaesoxipha (sens, str.) [NEW SÏN.J. Sarco­
phaginae. 
Protomiltogramma Tns., 1916. Miltogrammini. 
Psendodiscachaeta Bad., 1928. «Sarcophaga. Sarcophaginae. 
Pseudonaltogramma Bohd., 1930. =Miltogramma. Miltogrammini* 
Pseudophania B. & B., 1893. Unassigned. 
Pseudopsodexia Tns., 1935. Calliphoridae. 
Pseudosarcophaga Kramer, 1908. Paramacronychiini. 
Paeudosarccphagula Tns* , 1927. «Trxcharaea [NEW SÏN. J. Sarcophaginae. 
Pseudosphecapata Bad*, 1934. Nomen nudum. 
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Pseudosphecapata End., 1936. Unassigned» 
Pseudothyrsocneaaa Bohd», 1937* •Sarcophaga» Sarcophaginae» 
Pterella B»-Be, 1863» "Setulia. Miltogrammini* 
Pfcilocera 2.-D», 1830, preoc» «Stevenia» Bhinophoridae, 
Ptilocerina Macq., 1835. «Stevenia» Bhinophoridae. 
Ptiloceroides Villen., 1924. «Stevenia» Bhinophoridae. 
Pfcilocheta Bond., 1857» «Stevenia» Bhinophoridae» 
Ptilocnema Bid», 1928» Unassigned. 
Ptilopsina Villen», 1920» 
Pfcychoneura B. & B., 1889. Miltogrammini. 
Punaphyto Tns., 1915. Sarcophaginae. 
Puna sarcophaga Tns., 1915. =Bavinia. Sarcophaginae 
Babunmyia Dodge, 1956. «Erythrandra [SEW SÏN.J. Paramacronychiini. 
Bafaelia Tns., 1917* «Sarcodexia [NEW SÏN.J. Sarcophaginae. 
Baimondia Tns», 1917. -Lepidodexia. Sarcophaginae. 
Bavinia B.-D., 1863* Sarcophaginae. 
Baviniopsis (Das., 1918. «Sarcodexia [BEST SÏN.J. Sarcophaginae. 
Bhinomorinia B. & B., 1889. Bhinophoridae. 
Ehinomya B.-D., 1830. Nomen dubium. 
Bbinomyia Scudder, 1882. Invalid emendation, see Bbincmya. 
Bhinophora R.-D., 1830» Bhinophoridae. 
Bhynchapodacra Bohd», 1926. SiLltcgrscsrini» 
Bhynchoestrus Seguy, 1926» =Villeneuviella. Calliphoridae. 
Bhynophora Bond», 1861. Erroneous subsequent spelling?, see Bhinophora» 
Bobineauella End», 1928. -Sarcophagi Sarcophaginae. 
Bohdendorfia Tns., 1934, preoc. «4tiltograiana. Miltogrammini. 
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Bdhdendorfina Ins., 1935. =MHtogramma, Miltogrammini. 
Hosellea Bohd,, 1937# -Sarcophaga» Sarcophaginae» 
Rupununia Tns., 1935# Miltogrammini» 
Sabinata Barter, 1921. ^èietqpo-sarcophaga, Sarcophaginae. 
Sahararaba Bohd», 1935. Ncaaen nudum. 
San ki,sins Villen., 1913# Miltogrammini. 
Santschia Tns., 1919# =Blaesoxiphella. Sarcophaginae. 
Sapromyia Boback, 1954# -Sarcophaga [NEW SÏN.j. Sarcophaginae. 
Sarcoclista Tns», 1892. «Erythrandra [NEW SÏN.J. Paramacronychiini. 
Sarcoctenia Sid. , 1928. Unassigned. 
Sarcodexia Tns. , 1892. Sarcophaginae. 
Sarcodexiopsis Ths., 1917* -Sarcodexia [NEW SÏN.J. Sarcophaginae. 
Sarcofahrtia Parker, 1916. Paramacronychiini. 
Sarcofahrtiamyia Hall, 1927. Sarcophaginae. 
Sarcof ahrtiopsis Hall, 1933# Sarcophaginae. 
Sarcohelicobia Blan., 1939# Unassigned. 
Sarcomacrmychia Tns., 1892. =Âmobia. MUfcogramndni. 
Sarcomyia Boback, 1954# -Dexosarcophaga [NEW SÏN.J. Sarcophaginae. 
Sarconeiva Lopes, 1940. «Sarcodexia [NEW SÏN.J» Sarcophaginae. 
Sarcophaga Meig., 1826» Sarcophaginae. 
Sarcophagina Curran, 1928» -Sarcodexia [NEW SÏN. J. Sarcophaginae. 
Sarcqphagula Tfulp, 1887» -Tricharaea [NEW SÏN» J. Sarcophaginae» 
Sarcophagolopsis Blan», 1939# Unassigned» 
Sarcophila Rond», 1856. -Agria. Paramacronychiini. 
Sarcqphilodes B. & B., 1889* Unassigned. 
Sarcophodexia Tns., 1918. -Blaesoxipha (Acanthodotheca). Sarcophaginae, 
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SarcophodexLopsis Blan., 1942, 
Sarcorohdendorfia Bar,, 1938, 
Sarcosolomonia Bar,, 1938, 
Sarc otachina Portsch. , 1882. Miltogramminae. 
Sarcotachinella Ins., 1892, «Sarcophaga. Sarcophaginae, 
Sarina End,, 1928, «Sarcophaga. Sarcophaginae, 
Sarothromyia B, & B,, 1891, -Tricharaea [NEW SÏN, J, Sarcophaginae, 
Sarothromyiops Tns., 1917» «Sarcodexia [NEW SÏN.J, Sarcophaginae. 
Sarpedia Boback, 1954» «Blaesoxipha (Servaisia) [NEW SÏN.J, Sarco­
phaginae. 
Sarraceniomyia Has», 191?» «Sarcophaga. Sarcophaginae. 
Savia Bond., 1861. =Phyto. Bhinophoridae, 
Scaligeria B.-D., 1863. «Sarcophaga, Sarcophaginae, 
Scarabaeophaga Ins,, 1918, «Sarcophaga, Sarcophaginae, 
Sceloctis End,, 1928, «Sarcophaga, Sarcophaginae. 
Scopaediscus Blan., 1939, =Eoparaphyto [NEW SÏN.j. Sarcophaginae» 
Scotatothyrsia End., 1937» 
Semitachina Portsch., 1883» «Phyto. Bhinophoridae. 
Seniorwhitea Bohd., 1937» «Sarcophaga, Sarcophaginae. 
Senotainia Macq., 1846. Miltogrammini. 
Senotainiella Zunpt, 1952. Milt cgraznmini. 
Sepimentum. Button, 1901, Calliphoridae, 
Servaisia B.-D., 1863, «Blaesoxipha (Servaisia). Sarcophaginae. 
Setulia B.-D,, 1863» Miltogrammini, 
Sfaerogaster Iioy, 1864» «Blaesoxipha (SSÛ£» str. ). Sarcophaginae. 
Siiannomyiella Lopes, 1938. «Asilidodexia [NEW SÏN.J. Sarcophaginae. 
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Shanncniella Tas., 1939. Bhinophoridae. 
Sinomyia Bohd., 1937. Nomen nuAim, 
Sisasarcophaga Bis., 1928. «Chloronesia [HEW SIN.]. Sarcophaginae. 
Sisyropecta End., 1934. Nomen nudum. 
Sisyropecta End., 1936. Miltogrammini. 
Sogdianomyia Bohd., 1927. Miltogrammini. 
Speciosia Boback, 1954. =Blaesoxipha (subgenus?) [NEW SIN.]. Sarco­
phaginae. 
Sphaerogaster Bezzi & Stein, 1907, preoc. Invalid emendation, see 
Sfaerogaster. 
Sphecapata Bezzi, 1906. Invalid emendation, see Sphixapata. 
Sjphecapatoclea Villen., 1909. Miltogrammini. 
Sphecapatodes Villen., 1913. Miltogrammini. 
Sphenometopa Tns., 1908. Miltogrammini. 
Sphixapata Bond., 1859. -Senotainia^ Miltogrammini. 
Spirobolomyia Tns., 1917. «Blaesoxipha (Spirobolomyia) [NEW SIN.]. 
Sarcophaginae. 
Squamata Cur ran, 1928. =Peckia ( Squamatodes) [K3W SIN.]. Sarcophaginae. 
Sqoamatodes Curran, 1927. =Peckia (Squamatodes) [NEW SIN.]. Sarco­
phaginae. 
Squamatoides auct. Erroneous subsequent spelling, see Squamatodes. 
Stackelbergeola Bohd., 1937. «Sarcophaga. Sarcophaginae. 
Steleoneura Stein, 1924. 
Stenaulacotheca Tns., 1919. «Blaesoxipha (sens, str.) [NEW SIN.]. Sar­
cophaga. 
Stenopygopsis Tns., 1935. Probably a synonym of Johnsonia. Sarcophaginae. 
Stenotaeoia Scudd., 1882. Invalid emendation, see Senotainia. 
Stephanodactylum. Bohd., 1930. ^Eltogrannia. Miltogrammini. 
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Sfcephaaostcaa leas, 1794* Nomea mxfam, 
Stephanostcma Tns., 1919, preoc. «Sarcophaga [SEÏÏ SÏN.]. Sarcophaginae. 
Sberenia S.-D., 1830. Bhinophoridae. 
Sthenopyga Aid., 1916. «Johnsonia. Sarcophaginae. 
Stichophrys End., 1934* Nomen nudum. 
Stichophrys Bid., 1936. Unassigned. 
Stygina B.-D., 1863. «Nyctia. %ramacronychiini. 
Styloneuria B. & B., 1891* Bhinophoridae. 
Synorbitonyia Ins., 1932. Miltogrammini. 
Tainanina Villen., 1926. Calliphoridae. 
Taxigrsmsa Macq. , 1849. Miltograinminie 
TejasazQFia Beinh., 1945* «Comasarcophaga. Sarcophaginae* 
lephramobia Ths*, 1926. Unassigned. 
Tephramyia B* & B*, 1891. -Blaesoxipha (sens, str.). Sarcophaginae. 
Tephromyiella Tns., 1918. «Blaesoxipha (sens, str.). Sarcophaginae. 
Tephromyiopsis Tns., 1919. Unassigned* 
TermLtometopia Zumpt, 1952. Miltogrammini. 
Tetradisca.ils Bad*, 1928* Unassigned* 
Tetropsis Coq., 1910. «Etphyto. IBJLtograandni* 
Thelodiscoprosopa Das*, 1932» Miltogrammini * 
ihelodiscus Aid*, 1916. -Sarcofahrfcia. Paramacronychiini. 
Ihelylepticocnema Ins., 1917* =Metcposarcophaga* Sarcophaginae. 
Theone B.-D., 1863, preoc. =4£acronychia. Miltogrammini. 
Theonioides Strand, 1917* •tiacronychia. Miltogrammini,. 
There omyia Bohd* , 1927* Miltogrammini * 
Iberia B.-D., 1830, preoc* -Helicoboeca. Calliphoridae. 
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Thornsonea Bohd., 1937» «Sarcophaga. Sarcophaginae. 
Thrinacoplax End., 1936. Erroneous subsequent spelling, see Trinacoplax. 
Thyrsocnema Bld., 1928. =Eavinia [NEW SÏN.J. Sarcophaginae. 
Thyrsotetradiscus End. , 1928. —Sarcophaga. Sarcophaginae, 
Titanogrypa Tns., 1917» -Sarcodexia. Sarcophaginae, 
Tomsendnyia P. & ?., 1933» Sarcophaginae. 
Tricharaea Thomson, 1868, Sarcophaginae. 
Trichogena Bezzi & Stein, 1907, Invalid emendation, see Tricogena. 
Tricholioproctia Bar., 1938. «Sarcophaga. Sarcophaginae. 
Trichoneura Bezzi & Stein, 1907, Invalid emendation, see Trisonevra. 
Trichonevra Scudder, 1882. Invalid emendation, see Trisonevra, 
Trichophylloteles Bar,, 1934. Miltogrammini, 
Tricogena, Tricogenia Bond., 1856, Bhinophoridae, 
Trinacoplax Bad., 1934. Unassigned, 
Tripannrga B, & B., 1891. Sarcophaginae, 
Trisoneura anct. Erroneous subsequent spelling, see Trisonevra. 
Trisonevra Iioy, 1865. Bhinophoridae. 
Trixoclista Tns., 1892. «Erythrandra B. & B. Paramacronychiini, 
Trixosarccphaga Tns., 1917. "Bavinia. Sarcophaginae. 
Tromodesia Bond., 1856. 
Trypetidomima Tns., 1935. Bhinophoridae. 
Tulaecpoda Tts., 1917. «Sarcodexia [NEW SÏN,J. Sarcophaginae. 
Turanongria Bohd., 1937» Nomen nudum. 
Tylcsnyia Boback, 1954» -Sarcodexia [HEW SÏN.J. Sarcophaginae. 
Udamoctis End., 1928, «Chloronesia. Sarcophaginae, 
Udamomitra Bad., 1934» Nomen nudum» 
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Udamopyga Hall, 1938. Sarcophaginae. 
Umbelusia Tns., 1917. -Sarcophaga [HEW SIN.]. Sarcophaginae. 
Villanovia Strobl, 1910. 
Villeneuvea Rohd., 1937* ^Sarcophaga. Sarcophaginae. 
Villeneuve lia End., 1928. -Sarcophaga. Sarcophaginae. 
Villeneuvie11a Austen, 1914. Calliphoridae. 
Wagneriopsis Tns., 1927. -Acompomintho. Bhinophoridae. 
lEnnertzia Schin., 1861, preoc. ^Mesomelena. Miltogrammini. 
Wohlfahrtia B. & B., 1889. Paramacronychiini. 
Wohlfahrtiodes Villen., 1910. Paramacronychiini. 
Tfohlfahrfciopsis Tns., 1917. -Sarcophaga. Sarcophaginae. 
Xanthobrachycana Tns., 1927. -Euparaphyto [NEE SIN.]. Sarcophaginae. 
Zenagria Blan., 1939. -Tricharaea [NEW SIN.]. Sarcophaginae. 
Xenoppia Tns., 191$. -Euparaphyto [NEW SIN.]. Sarcophaginae. 
Xeromyia Bohd., 1925. -Apodacra. Miltogranmini. 
Zfirophilonyia Redid., 1925. -Apodacra. Hiltogranmini. 
Xiphidiella Zumpt, 1952. Miltogramninae. 
Xylocampta Tas., 1927* -Lepidodexia. Sarcophaginae. 
Xylo carrot op si s Tns. , 1927. -Lepidodexia. Sarcophaginae. 
Zelleria Egger, 1856, preoc. =Macrotarsina. Bhinophoridae. 
Zygastropyga Tns., 1917* =%et op o sarcophaga. Sarcophaginae. 
Family-Group Names 
It is only since the publication of the «Copenhagen Decisions™ 
(Hemming, 1953) that any official procedure has been available for de-
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cidiag synonymy problems at the family-group level» There has been very 
little interest in this aspect of the classification of the Sarcophagidae 
and allies; and, consequently, the most complete published lists are to­
tally inadequate. The lists following are an attempt to fulfill the need 
for information regarding these names; bub there are bound to be some 
omissions, since the search for these names was not begun until towards 
the end of this study. The most common error mil probably occur in giv­
ing a later date than the actual date for the first publication of a 
family-group name. 
For the purposes of priority all family-group names are coordinate 
•with one another, and so the terminations suffixed to the genus stem do 
not matter in problems of synonymy. It is possible, however, that subse­
quent developments in family-group nomenclature may lead to a differential 
treatment of the endings, and so the different forms of the family-group 
names have been given in the list. Only latinized forms have been consid­
ered; and only the earliest reference known is given for each of the forms, 
which are listed chronologic ally under the genus on -which based. The gen­
era are listed alphabetically. 
Names pertaining to Melanomya and allies (Calllphoridae) and a few others 
.fingioneura Brauer and Bergenstanm, 1893 
1928 Angioneurinae Ehderlein, p. 6. 
Eggisops Eondani, 1862 
1935a Eggis opsin! Townsend, Bev. de Ent. 69. 
1936 Sagyzopinae Enderlein, pp. 208, 211. 
Melanomya Eondani, 1856 
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1919b Melaacœyini Tovsisend, p. 548. 
Mltnodegja Bohdendorf, 1935 
1935 Mimodexiina Bohdendorf, p. 95. 
1937 Mimoderiinae Bohdendorf, pp. 1, 2, 46, 394, and others. 
1952 Mimodexiini, Zumpt, pp. 1, 2. 
Morinia Bobineau-Desvoidy, 1830 
1919b Moriniini Tomsend, p. 546. 
1928 Mori rtii nae Enderlein, p. 6. 
Names pertaining to the Sarcophagidae 
Agiia Bobineau-Desvoidy, 1830 
1928 Agriinae Enderlein, pp. 6, 53. 
1928 Agriini Enderlein, p. 53. 
1939 Agrini Patton, pp. 72, 94, 103, 105, 108. 
1954 Agriina Boback, pp. 34, 48, 56, 175. 
Amobia Bobine an-Desvoidy, 1830 
1917b Amobiinae Tomsend, pp. 157, 158. 
1917b Amobiini Tomsend, pp. 157, 158. 
Argyria Bobineau-Desvcidy, IS63 (preoccupied) 
I863 Argyridae Bobineau-DesvaLdy, p. 77. 
BeTTieria Bobineau-Desvoidy, 1863 
1928 BeH.ierii.ni Enderlein, p. 9. 
Blae soxiphe lia Villeneuve, 1912 
1928 Blaesoxiphellinin [sicJ] Bohdendorf, p. 321. 
1937 ELaesoxipheHini Bohdendorf, pp. 13-14, 16, 26, 35. 
1941a BlaesaxipheULina Ségay, pp. 39, 210. 
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Boettcheria Patter, 1914 
1954 Boettchexiina Boback, pp. 12, 33, 49, 79, and others. 
Brachicoaa Bandani, 1856 
1917b Brachicoadni Tomsend, pp. 157, 158. 
EumacroDyrhi a Tomsend, 1892 
1908 Bumacronychiini Tomsend, p. 64. 
Chorezmoggria Bohdendorf, 1935 
1935 Qiorezoomyiina Bohdendorf, p. 96. 
Chrysograama Bohdendorf, 1935 (preoccupied) 
1935 Chrysogrammatina Bohdendorf, p. 95. 
1937 Chrysograsmatinae Bohdendorf, pp. 1, 33, 25, 26, 36, 46, 393. 
1952 Ghrysograamatim. Zunpt, p. 1. 
Dolichotaehina Villeneuve, 1913 
1935 Dolichotachinina Bohdendorf, p. 96. 
1941a Dolichotachinicae Seguy, pp. 289, 290. 
gypopelta Aldrich, 1916 
1954 9ypopeltina Boback, pp. 22, 28, 34, 49, 58, 177. 
Hystricocneaa Tomsend, 1919 
1954 Hystricocnendna Boback, pp. 33, 22, 49, 76, and others. 
Iinparia Boback, 1954 
1954 Tmpariina Boback, pp. 22, 34, 41, 48, 57, 117. 
Macrooychia Eondani, 1859 
1889 Macronychiidae Brauer and Bergen at amm, pp. 76, 117. 
1932 Macronichiini Tomsend, p. 317. 
1937 Eacronichiinae Hal lock, p. 259. 
1937 Macronychiinae Bohdendorf, pp. 1, 33, 14, 17, 29, and others. 
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Mefropia Jîeigen, 1803 
1908 Metopiini Townsend, p. 64» 
1930 Metopi i nae Malloch, p. 436. 
1934 Metopiidae Curran, pp. 26, 402, 403, 504. 
1941a Metopiina Seguy, pp. 246, 289. 
1941a Metopiinicae Seguy, pp. 289, 292. 
Microcerella Macquart, 1851 
1928 Mic roc erellini Seguy, pp. 99» 108. 
1936 Microcerellinae Enderlein, pp. 208, 209. 
Miltogramma Meigen, 2803 
1889 Miltogramm.dae Braaer and Bergenstamm, pp. 76, 78, 80, 112. 
1908 Miltogrammini Tomsend, p. 56. 
1926 Miltogramntinae Allen, p. 3. 
1928 Miltogrananstinae Enderlein, p. 6. 
1928 IfiLltograomatinae Bohdendorf, p. 319. 
1939 Mltogrammatini Pattern, pp. 103, 108. 
1941a Miltogranssina Seguy, p. 246. 
1941a Mi Itogrammini cae Seguy, p. 247. 
Myorfaina Bobineau-Desvoidy, 1830 
1931a Myorhinini Towns end, p. 378. 
Neoohyto Tomsend, 1908 
1908 Neophytoini Tomsend, p. 55» 
Nyctia Eobineax>-Desvoidy, 1830 
1928 Nyctiini Enderlein, p. 53. 
Pacbypphthaimns Braaer and Bergenstanan, 1889 
1930 Pachyqphthal mini Bohdendorf, p. 9. 
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1941a Pachyophthalmina Séguy, pp. 246, 285. 
Paramacronychia Brauer and Bergenstanm, 1889 
1889 Paramacronychiidae Brauer and Bergenstanm, pp. 76, 115. 
1908 Paramacronychiinae Tomsend, p. 62. 
1928 Paramacrcnychiinaen Bohdendorf, p. 321. 
1937 Paramacronychii ni Bohdendorf, pp. 16, 35. 
Pfaylloteles Loew, 1844 
1935 Biyllotelina Bohdendorf, p. 96. 
1937 Phyllotelini Bohdendorf, pp. 25, 26. 
1941a Phyllotelinicae Séguy, pp. 289, 320. 
Protodexia Tomsend, 1912 
1912a Protodexiini Townsend, p. 118. 
Bavinia Bobi neau-De svoidy, 1863 
1937 Baviniini Bohdendorf, pp. xv, 24, 25, 37, 49, 59, 391, and others. 
1954 Baviniina Boback, pp. 7, 11, 13, 22, 26, 49, and others. 
SarcodexLa Tomsend, 1892 
1954 Sarcodexiina Boback, pp. 11, 16, 22, 29, 31, 49, 77, and others. 
Sarcofahrtia Parker, 1916 
1954 Sarcofahrtiina Boback, pp. 21, 34, 48, 56, 179. 
Sarcophaga Meigen, 1826 
1834 Sarcophagi! Macquart, p. 172. 
1862 Sarcophaginae Schiner, p. 565. 
1878 Sarcophagidae Osten Sacken, p. 157. 
1917a Sarcophagini Tomsend, p. 189. 
1941a Sarcophagina Séguy, pp. 39, 43. 
1948 Sarcophagoidea Hall, pp. 42, 475. 
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Sarcopbagpla "ïftilp, IBS? 
1954 Sarcophagulina Boback, pp. 23, 22, 23, 34, 49, 59, and others. 
Sârcotachina Portschinsky, 1882 
1928 Sarcotechininin [sicJ] Bohdendorf, p. 321» 
1937 Sarcotachi.nl nj Bohdendorf, pp. 26, 35, 46. 
1941a Sarcotachinina Seguy, p. 39. 
Sarothromyia Brauer and Bergenstanm, 1891 
1932b Sarothronyiriae Ball, p. 644. 
Senotainia Macquart, 1846 
1930 Senotainiina Bohdendorf, p. 9. 
1941a Senotaininicae Seguy, pp. 247, 277. 
Serraisia Bobineau-Desvoidy, 1863 
1954 Servaisiina Boback, pp. 7, 10, 11, 22, 29, 48, 83, and others. 
Stephanostoaa Tomsend, 1919 (preoccupied) 
1919b Stephanostomatini Tomsend, p. 542. 
1932 Stephanostczaatidae Tomsend, p. 324. 
Tephronqria Brauer and Bergenstamta, 1891 
1917b Tephromyiini Tomsend, pp. 157, 158, 263 
Wohlfahrtia Brauer and Bergen stamsa, 1889 
1928 Wohlfahrbiinin Bohdendorf, p. 320. 
1928 Wohlfahrtiini Seguy, p. 98. 
1941a Wohlfahrtiina Seguy, pp. 39, 223. 
A few genera not belonging to the Sareophagidae have been used as 
bases for family-group names, and have been placed in the Sareophagidae by 
some authors. Ehaphiochaeta is a tachinid, as has been recognized for 
some time. Ebderlein (1936, p. 212) included the "Pseudomacronychiinaea 
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in the Sareophagidae, but no genus upcn which this name could be based has 
ever been assigned to the family. Bohdendorf (1935, p. 95) proposed the 
name nAfrica si airytinaw "within the limits of the MUtogramsinl; but the ge~ 
nus upon "which this name vas to be based was apparently to be described in 
a later portion of the same paper, and the later portion has not yet been 
published! 
Names pertaining to the "ophoridae 
Acompondntho Villeneuve^, 1927 
1935b Acajnpominthoini [sicj j Tomsend, pp. Ill, 253» 278. 
Melanophora Msigen, 1803 
1932 Melanophoridae Tomsend, p. 446. 
1932 Melanophoiini Tomsend, p. 446. 
Fhyto Bobineau-Desvoidy, 1830 
1863 Phytidae Bobineau-Desvoidy, p. 45. 
1889 Phyfcoidae Brauer and Bergenstanm, pp. 77, 111. 
1892a Fhytoinae Tomsend, p. 121, and others. 
Hhinophora Bobineau-Desvoidy, 1830 
1863 Bhinophoridae Bobineatt-Desvoicfcr, p. 3. 
1907 Bhinophoiinae Bezzi and Stein, p. 454* 
Notes on Descriptions and Synonymies 
Tn the descriptions which follow, characters given for a taxon are 
not repeated for taxa of lover rank included "within the former, unless for 
special reasons. Thus, a character possessed by all members of a genus 
would be mentioned in the generic description, but not in the descriptions 
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of the individual species» A character which is constant for the vast 
majority of the members of a taxon is also not repeated at lower levels, 
except in the descriptions of those members with the exception to the 
character» It would be a waste of space to say that the coxopleural 
streak was present in the descriptions of the genera of the Miltogramminae, 
since Opsidia gonioides Coq» is the only known species the streak# 
The lengths given for the species are only approximate measurements. 
Precise measurements would not furnish any better information because 
specimens bend or distort to varying degrees in drying. 
The synonymies of the species limited to the Sew World are as com­
plete as I have been able to make them in the time available» A few 
references have probably been overlooked» The synonymies of Holarctic 
species are abbreviated, since the majority of references dealing with the 
Falearctic fauna only have been omitted» 
Melanoaya and Allies 
Melancmya and allies constitute a group so distinct from the remain­
ing CaUiphoridae in the Sew World that they could be treated easily as a 
separate subfamily in that region» In the Old World, however, the subfam­
ily and tribal classification of the CaUiphoridae is greatly obscured by 
numerous genera of incertain position» For this reason Ifelanoanra and 
allies can only be defined arbitrarily until more is know about these 
problem genera. 
Hftismnwya and its immediate relatives possess the following characters 
in common: eye bare; front of male considerably narrowed by the approxi— 
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nation of the eyes; parafrontals not extending as far anteriorly as middle 
of second antennal segment, seldom attaining base of second segment; facial 
plate without keel between antennae; facial ridge without bristles above 
vibrissa, with small setae only near the vibrissa; intrapostocular cilia 
absent; third antennal segment covered with fine, whitish, hair-like 
units, which are usually longer than the width of the thickened portion of 
the arista; arista long pubescent to plumose; hausteUxua short, preoentua 
pollinose; labellum proportionately large, fleshy; ccxcpleural streak 
absent; infrascstellar convexity small, sometimes undifferentiated; anep— 
isternal ratio low, ranging from. ,37 to ,53» very rarely exceeding ,5 
(only two ratios of 53 calculated, the ,53 ratio given above and another 
of .505» isere higher); post suturai dorsocentrals, 3; notopleorals, 2, the 
anterior bristle distinctly larger than the posterior bristle; infra-
squamal setulae present; katatergite without setae; lower calypter without 
dorsal hairs; wing with a brownish or yellowish tinge; bend of vein 
shallow, cell 2^ open in wing tip; dorsal and ventral surfaces of wing-
membrane completely covered with microtricbiae; third section of the Cos­
ta with ventral setulae; without setae; apical anterodorsal bristle of 
the fore tibia strongly differentiated, larger than the dorsal apical ex­
cept for occasional specimens of Melanoma nana in which it is slightly 
smaller; subapical anterodorsal bristle of aid femur present, rarely ab­
sent in some specimens of Melanoaya bicolor; hind coxa without setae on 
posterior surface; alphasetae present; second abdominal tergum (morpho­
logical) without median marginals; aedeagus with a basal, posterior "spine" 
and short paraphallal lobes, latter hook-like and appressed to "phallic 
tube*; tenth stemites large and nearly contiguous medially or a single 
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tenth sternum, present; paralobe nearly as large as or larger than cercus; 
fifth sternum deeply U- or 7—cleft on posterior n, 
Tfelanomya is the only known Nearctic genus. Slntogys and Pseudopso-
dexLa, from, the West Indies, have been included in the following treat­
ment, since they are the only other recognized members of this group known 
from, the New World. 
None of the species belonging to this group have been collected in 
the "western half of the U. S. Except for a very few specimens of two 
species collected in northern Canada, the North American species appear to 
be United to the eastern half of the continent. This distribution accords 
with the interpretation of the group as a relict one. 
The males of Melanomya obscura take stations on the upper sides of 
leaves or twigs in small patches of sunlight in woods, and can occasional­
ly be induced to fly out after small bits of material thrown past their 
"station. » Most of the specimens collected rfn-rîng the course of this 
study were collected on shrubs at a level of about three to five feet 
above ground near a stream in fairly dense woods. The males exhibit some 
discrimination, however, and will pursue small insects passing by much 
more readily than inert objects thrown past them. How they distinguish 
between the two kinds of objects is not known, but it is more likely to be 
a matter of speed, color, or some such factor rather than true form per­
ception. Many larger and faster calyptrates, when tested in a similar 
fashion, appear to be less discriminating. 
The station-taking habit renders the males more conspicuous than fe­
males, ffo probably accounts for the predominance of the former in col­
lections. Since the front of the male is significantly narrower than in 
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the female in members of this group, the station-taking habit should prove 
to be common to all of them. 
Key to the American Genera of the ifolpwomya Group: 
1» Posterior surface of head with some whitish hairs; meso— 
. anepisternum with a single bristle differentiated from 
setulae on anterodorsal region and directed anterodor­
sally (Fig. 25) 2 
Posterior-surface of head without whitish hairs; anepis-
temum with setulae of nearly uniform size on antero­
dorsal region. MET.awWA Bond», p. 159 
2. Dorsal surface of scutellum without setae, or at most a 
. setula or two present laterally; hind tibia with but 
one anterodorsal and one po sterodorsal bristle 
. Aid». p. 158 
Dorsal surface of scutellum with usual vestiture of sev-
.. eral to many setulae; hind tibia with two bristles in 
both anterodorsal and po sterodorsal rows 
PSEUDOPSODKXTA Ins., p. 181 
SUJTÛSTS Aldrich. 1929 
1929a Glutoxys Aldrich, p. 2, Type: Glutoxys elegans Aldrich, by original 
designation and monotypy. 
1935b Glutoxys, Townsend, p. 260. 
1938 Glutoxys, Tomsend, pp. 222-223. 
The germs is defined by the characters of the Melanomya group plus 
those given in the key and the following: parafacialium without setae or 
with one or two setulae at the dorsal limits; arista plumose; third anten­
nal segment with a coat of fine whitish pile, pile units shorter than 
thickened portion of arista; presternum and dorsal area of proepisteraum 
without setae; one presuturai acrostichal; a single strong bristle direc­
ted anterodorsally near the anterodorsal corner of the me soanepist ernum. 
(Pig. 25); knob of halter pale colored. 
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The type species is the only known species in the genus» 
Glutoacys elegans Aldrich. 1929 
(Fig. 25) 
1929b Glutoxys elegans Aldrich, pp. 2-3• 
1935b Glutcsqrs elegans. Townsend, p. 260. 
1938 Glutoxys elegans. Townsend, p. 222. 
Males post alar «all, metasternum, and mesokatepimeron without setae; 
humeral plate orange; costal spine differentiated; apical posterodorsal 
and apical posteroventral bristles of hind tibia undifferentiated; second 
abdominal tergam. with a row of erect hairs along posterior margin; third 
and fourth terga with both median marginals and strong median discals; 
fifth tergam with median discals. 
The species is known only from, the type series. It is superficially 
very unlike the other members of the Melaaomya group, since the body is 
very largely a peculiar shade of orange. 
T^pe: male, Cat. Ho. 41813, S. National Museum, from "Santo 
Domingo, " West Indies. (Presumably Santo Domingo, «Ciudad Trujillo, 
Dominican Republic, not Santo Domingo, Cuba). 
HBLSHCaga. Eondani. 1856 
1856 Melanoigya Eondani, pp. 88, 224. Type: Dexia nana Meig., by original 
designation and monotypy. 
1862 Eggisops Eondani. PP. 152, 177, 178, 233. [NEW SYNŒYMY yitb the 
rank of subgenus]. Type: Eggisops pecchiolii Bond., by monotypy. 
1915a Qpsodeada Tomsend, p. 20. [HEW SDiOBBt with the rank of subgenus]. 
Types Chaetona bicolor Coq., by original designation and monotypy. 
1915a Phalacrodezia Tomsend, p. 21. [HEW SZHCHM with both Melanomya and 
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subgenus Oosodexia]» Type; Chaetona flavipenrn3 Coq., by original 
designation and monotypy. 
1919b Opelousia Tomsend, p. 547. [NEW SBJŒîïM with the rank of subgenus]. 
Type; Opelousia obscura Tns., by original designation and mono­
typy. 
1935a Opsodexiopsis Townsend, p. 69. [NEv7 SINŒTÏM -with both Mel «nomya and 
. and subgenus Opelousia 1 « Type; Opsodexia ahrinnrinalis Beinh.. by 
original designation and monotypy. 
Available generic names originating as invalid emendations are not 
listed in the above synonymy. The emendations are objective synonyms of 
the names emended, and. have the same synonymy relations as the latter. 
The bibliographic citations to these emendations and other references are 
given under the subgeneric headings. 
Melanomya is characterized by the group description and the following 
characters s posterior surface of head without vhitish hairs; mesoanepis-
temum with setulae on anterodorsal region of a nearly uniform size, no 
setae especially differentiated from the others; with from one to six 
setae, these entirely restricted to "knot" at junction with B^^. 
"Whenever the length of the aedeagus is referred to in the- descrip­
tions of the species of this genus, the approximate length the aedeagus 
would be if straightened out is meant (but excluding the spine). The 
phallotheca is the pigmented basal portion of the aedeagus down to the 
clear area on the anterior side near the middle of the aedeagus. The 
"main" longitudinal axis of the aedeagus is the axis of the shaft distal 
to thé phallotheca when the latter is curved. 
Most of the calliphorid genera formerly included in the "Bhinqphori-
nae" and appearing to belong to t-he Melanomya group are probably both 
practical and phyletically distinct genera, with the exceptions of Angio-
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neura and. Angioneuril la. The few critical characters figured or described 
in the literature for these two seem to be nearly identical to the subge­
neric characters of Opelousia. Séguy (1941a) has synonymized .An/ri oneura 
snd An pi oneurilla, and possibly all three names are synonyms at the sub-
generic level within Melanomya. In any case, the subgeneric classifica­
tion given below must be considered provisional. The European species not 
yet accounted for may add to the subgenera, or may so obscure the subge­
neric distinctions that subgenera -will be impractical. 
Melanomya nana (Meig. ) is usually assigned to Mori ni* rather than to 
Melanomya by European authors; but, according to Bezzi and Stein (1907) 
and Tomsend (1938), Morinia velox R.-D., the type of Mori m a., is a syno­
nym of Musca melanoptera Fall» If this is true, than nana cannot be as­
signed to Morinia -without straining the practical definition of the genus. 
It is true that nana and melan optera are superficially similar, but any 
very close affinity between the two is not supported by other characters. 
Morinia melan optera (Fallen) does not have the subapical anterodorsal 
bristle on the mid femur, nor any setae whatsoever on it has a coxo-
pleural streak; and the paraphai!al lobes of the aedeagus (Figs. 32 and 
33) are very much elongate as in some of the more typical CaUiphoridae. 
M* xnelanoptera also usually has a few hairs on the mesokatepimeron. These 
characters are sufficient to separate Morinia from the whole of the 
Melanomya group, as defined above. 
Very little is known of the biology of this genus. The sole species 
(pecchi^i i i Bond,.) of subgenus Eggisops and two species (obscura Tns* and 
or^inaTna. West) of subgenus Opelousia have been reared from snails. On 
the basis of purely circumstantial evidence, M. (Opsodexia) nox. n. sp. is 
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also a snail parasite; so this habit may be common to all members of the 
genus. 
The uteri of subgenera Opelousia and Opsodexia seem to be of the ovi­
parous type—at least it appears improbable that numerous eggs could be 
incubated at one time. This feature may differentiate these subgenera 
from M. (Eggisops) pecchiolii (Rond.), -which has been reported to be vivi­
parous. 
Key to the Subgenera of Melanomya; 
1* Knob of halter dark infuscated, nearly black; vein 1st A 
- short, extending only about half way along longitudi­
nal axis to wing edge [Palearctic only]. . . Subg. MELAKQMTA, p. 163 
Knob of halter pale, usually straw colored; vein 1st A 
. extending two-thirds or more distance along longitu­
d i n a l  a x i s  t o  w i n g  e d g e .  . . . . . . . . . . . . . . . . . . 2  
2» Frontal lunule setulate; 2 post suturai intraalars, an-
teriormost bristle closer to transverse suture than to 
posterior bristle [Palearctic only] Subg. EGGISOPS, p. 165 
Frontal lunule without setae; one post suturai intraalar 
or, if two, anterior bristle closer to posterior 
bristle than to transverse suture. ................3 
3. Largest lateral scutellar bristle nearer to apex than to 
. anterolateral corner of scutellum (Fig. 23), rarely 
almost at mid point; apical scute 1 lars distinctly and 
often considerably smaller than lateral scutellar; 
presuturai acrostichals act differentiated; metaster-
nurn rarely setulate [Nearctic] ....... Subg. OH&LCHJSIâ, p. 167 
Largest lateral scutellar nearer anterolateral corner 
than to apex of scutellum, apical scutellar subequal 
lateral bristle (Fig. 24); pre suturai acrostichals 
almost invariably .differentiated; metastemum setu­
late [Nearctic]. .............. Subg. OPSuUKXIA, p. 175 
Key to the Species of Subgenus Opelousia: 
1. Parafacials below lowermost parafrontal bristle with 
fine black setulae . . . . . . . . . . . . . . . . . . 2  
Parafacials without setae. ...................3 
2. Pro sternum setulate; third antenna], segment about 
twice second; metastemum usually setulate 
. . . . . . . . . M. ordinaria (West), p. 173 -= 
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Presternum, without setae; third antennal segment about 
one and a half times as long as second . . M. mitis (Reinh. ), p. 174 
3. Second antennal segment usually dark brown, rarely in­
fuscated orange; femora, and tibiae brownish to 
brownish-black in ground color, about the same color 
as the mesonotum .............M. obscura (Ins.), p. 168 
Second antennal segment, femora, and tibiae yellowish to 
orangish, contrasting with the general ground color of 
the mesonotam. . . .................. ...... 4 
4. Palp and abdomen bromish to bromish-black, concolorous 
with general ground color of thorax 
abdominalis (Beinh.), p. 171 
Palp yellowish; abdomen yellowish, at least on inter-
mediate teiga. ........... .M. flavescens (Beinh.), p. 171 
Key to the Species of Subgenus Opsodexia: 
1. Abdomen largely yellowish in ground color. . M. bicolor (Coq.), p. 176 
Abdomen blackish i n ground color . . ................2 
2. Apical posterodorsal bristle of hind tibia larger than 
apical dorsal bristle; third abdominal tergum with. 
median marginals .M. grisea (Coq. ), p. 179 
Apical posterodorsal bristle of hind tibia not or scar­
cely differentiated from setulae; third tergum with­
out median marginals . . .....................3 
3. Third antennal segment orangish. . . . . H. flavipennis (Coq. ), p. 178 
Third antennal segment blackish. ....... .M. nox, n. sp., p. 180 
Subgenus Melanomya Bondani, 1856 
1856 Melanomya Bondani, pp. 88, 214. Type: Deacia nana Meig., by original 
designation and monotypy. 
1862 Melanomyia Schiner, p. 550. (Erroneous subsequent spelling cited as 
synonym of Morinia). 
1938 Melanomya Townsend, pp. 222, 227. 
Frontal lunule without setae; parafacialium with setulae dor sally; 
arista plumose; pre suturai acrostichals differentiated, but not large; one 
large post suturai intraalar near transverse suture, this bristle closer to 
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suture than to the inuch smaller posterior bristle, latter often absent; 
one large lateral scutellar located about halfway from apex to antero­
lateral corner of scutellum; apical scutellar much smaller than lateral; 
first anal vein short, extending half or less of distance along longitudi­
nal axis from junction with Cu^ to wing edge; sixth tergum of female with 
very little pollen; dorsoposterior spine of aedeagus extending posteriorly 
at nearly a right angle to shaft of aedeagus; phallic tube short and in 
line with longitudinal axis of aedeagus; postganite with a lateral 
bristle. 
According to Townsend (1938) two species were included in Melanomya 
by Bondani at the time of the original description, the type of the genus 
being designated later by Brauer and Bergenstanm (1893). This is an 
error. Eondani included only one nominal species in the genus, Dexia nana 
Meig., and this was expressly stated to be the type species. 
Melanomya nana (Meigen), from Europe, is the only known species in 
this subgenus. 
Melanomya (Melanomya) nana (Meigen, 1826) 
(Figs. 34-4û) 
1826 Dexia nana Meigen, p. 37. 
1856 Melanomya Nana, Bondani, p. 88. 
1938 Melanomya nana, Townsend, p. 227. 
Length, 3.5-5.0 mm. 
Parafacialium setulate dors ally; second and third antennal segments 
black; arista plumose; palp blackish. 
Presternum and dorsal area of proepisternum without setae; one pre-
sutural acrostichal differentiated, but not large; metastemum setulate or 
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with out setae; postalar wall without setae. 
Femora and tibiae blackish; apical posterodorsal and apical postere-
ventral bristles of hind tibia not ce* bub weakly differentiated. 
Third abdominal tergum. without, fourth with or without, mwH-î mar­
ginals; third and fourth terga without discals; fifth tergum with erect 
discal hairs or large setulae; preabdomen blackish in ground color. 
Phallotheca straight; phalli c tube not elongate, less than twice as 
1ong as wide in lateral -view, in line with general longitudinal axis of 
aedeagus; clear area at base of paraphallal lobes greatly shortened, al­
most slit-like; pregonite short, broad, and comparatively straight; post-
gcnite only about twice as long as greatest width, with an acute noticed 
tip and a lateral bristle; cercus extending a little farther ventrally 
than paralobes, epical free portion relatively stout in posterior view; 
paralobes about three times as long as mid width. 
Subgenus Eggisops Eondani, 1862 
1362 Eggisops Bondani, pp. 152, 177, 178, 233. Types Eggisops pecchiolii 
Bond. , by monotypy. 
1882 Engyaops Scudder, Part I, p. 123; Part H, pp. 106, 112. Invalid 
emendation. 
1889 Bagyops Brauer and Bergenstasaa, pp. 124, 173» Fig. 192 (head). In­
valid emendation. , 
1938 Eggisops. Townsend, p. 208» 
Frontal innnig and parafacialium setulate; arista plumose; presutural 
acrostichals differentiated; two post suturai intraalars, anterior bristle 
closer to transverse suture -tfraw to posterior bristle; vein 1st A exten­
ding nng iftng4-hnd-trifti axis about foujvfifths of distance from junction 
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•with Cug to wing edge5 spine of aedeagus extending posteriorly at nearly a 
right angle to shaft of aedeagus; phallic tube moderately elongate and ex­
tending posteroventrally at an angle to the shaft of the aedeagus; post— 
gonite with a lateral setula, without a differentiated bristle. 
The European M. pecchiolii Rond, is the only species included in this 
subgenus. 
Melanomya (Eggisops) pecchiolii (Hondani, 1862) 
(Rigs. 41-44) 
1862 Eggisops pecchiolii Rondani, pp. 178, 233. 
length, 5.0-9.0 mm. 
Parafacialium setulate; second and third antennal segments blackish; 
arista plumose; palp usually a dark infuscated orange. 
Presternum.without setae; dorsal area of proepisternum setulate; pre-
sutural acrostichals differentiated; metastemum setulate or without setae; 
postalar wall with a few setulae. 
Femora and tibiae blackish; apical posterodorsal bristle of hind 
tibia differentiated, larger than apical dorsal bristle; apical postero-
ventral bristle of hind tibia differentiated, not quite as large as apical 
anteroventral bristle. 
Third and fourth abdominal terga with a marginal row of bristles; ir­
regular discals present on fourth and fifth terga, sometimes on third; ab­
domen blackish in ground color. 
Base of aedeagus straight; phallic tube moderately elongate, broad at 
base, considerably narrower at tip, about one-third total length of aedea­
gus; clear area near middle of aedeagal shaft longer than width of aedea­
gus at that point; pregonite moderately elongate and broad, with a rounded 
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tip; postgonite about six times as long as mid width, "with a rounded tip 
and a lateral setula; cercus not extending quite as far ventrally as para-
lobe; apical free portion moderately slender; paralobe about twice as long 
as mid width. 
Subgenus Opelousia Townsend, 1919 
1919b Opelousia Townsend, p. 547» Type: Opelousia obscura Tns., by origi­
nal designation and monotypy. 
1929 Opelousia. Beinhard, pp. 1, 5. 
1929 Opsodexia. Beinhard, pp. 5, 6. (in part)# 
1934 Opelousia. Curran, pp. 405, 408. 
1935a Opsodexiopsis Tomsend, p# 69. [NEW SYNONYMY with both WAT annmya 
and subgenus Opelousia]» Type: Opsodexia abdominalBeinh», by 
original desgination and monotypy. 
1935b Opelousia. Tomsend, pp. 258, 260. 
1938 Opelousia. Tomsend, p. 232. 
1938 Opsodexiopsis. Tomsend, pp. 210-211. 
1940 Opelousia. Hallock, pp. 135, 137. 
1955 Opelousia. Downes, pp. 527, 529, 533, 535. 
Frontal lunule without setae; parafacialium usually without setae; 
arista long-pubescent, the longest dorsal rays from two to three times 
width of thickened portion of arista; presutural acrostichals not dif­
ferentiated; one post suturai intraalar near posterior end of row, if tiro, 
anterior bristle closer to posterior bristle than to transverse suture; 
one very large lateral scutellar located closer to apex than to antero­
lateral corner of scutellum, occasionally located almost at mid point; 
vein 1st A extending along its longitudinal axis from two-thirds to three-
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fourths of distance from, junction with vein Cug to wing edge; female sixth 
tergam. mostly without pollen, highly retracted into fifth segment; base of 
aedeagus curved so that longitudinal axis of spine roughly parallels axis 
of aedeagus beyond curved phallotheca; spine of aedeagus curved near mid­
dle; phallic tube short, in line with longitudinal axis of distal part of 
aedeagus; postgonite without setulae or bristles. 
Melanomya (Opelousia) obscura (Townsend, 1919) 
(Figs. 11-13, 67-71) 
1919b Opelousia obscura Townsend, p. 547» 
1925 Chaetona addenda West, p. 129. [UM SYNONYMY]. 
1929 Opelousia obscura. Beinhard, pp. 1-3, 4. 
1935b Opelousia obscura. Townsend, p. 260. 
1938 Opelousia obscura. Townsend, p. 232. 
1940 Opelousia obscura. Hal lock, p. 137. 
1941 Opelousia obscura. Adams, pp. 73-74. 
1945 Opelousia obscura. Beinhard, p. 76. 
1955 Opelousia obscura. Domes, pp."522, 523, 529, Fig. 24 (aedeagus), 
Figs. 25 and 26 (alphasetae). 
Unverified references: 
1941 Opelousia obscura. Oaellet, p. 138. 
1950 Opelousia obscura. Eray, p. 30. 
length, 3.5-7.0 mm. 
Parafacialium without setae; second antennal segment blackish, occa­
sionally infuscated yellow; third antennal segment blackish; arista long-
pubescent, longest dorsal rays about twice the diameter of the thickened 
portion of the arista; palp blackish to yellow. 
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Presternum, and dorsal area of proepisternum without setae; presutural 
acrostichals not differentiated; metastemum and postalar wall without 
setae. 
Femora blackish to brown, occasionally yellowish at ends; tibiae 
blackish, sometimes infuscated yellow; apical posterodorsal and apical 
posteroventral bristles of hind tibia strongly differentiated. 
Third and fourth abdominal terga raLth a marginal row of bristles; 
dorsal surface of third and fourth terga with only appressed setulae in 
female, but with erect setulae in male which often approach bristles in 
size on fourth tergum; fifth tergum with irregularly placed erect bristle-
like setulae on dorsum in male. 
Phallotheca strongly curved; phallic tube short and broad, in line 
with main longitudinal axis of aedeagus; pregonite elongate, curved at 
base; postgonite several times as long as mid width, without lateral 
bristle, tip curved, rounded, and membranous; cercus not extending quite 
as far ventrally as paralobe, apical free portion slender, paralleling and 
close to other cercus, base broadly expanded; paralobe a little over twice 
as long as mid width. 
This species is exceedingly close to M. flavescens. Besides the col­
or differences mentioned in the key the paralobe appears to be a little 
less broad, and the apical portion of the cercus a little broader than in 
flavescens. The latter also has the tip of the pregonite distinctly re­
curved, and a more pronounced hump at the inner base of the paralobe. 
Material examined: 135 specimens, both sexes, from, the following lo­
calities; 
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ONTARIO; Midland. 
QUEBEC; little Mfc'l R., St. John's. 
SASKATCHEWAN: Attons Lake, Cut Knife. 
YUKON; Marsh lake. 
I0S2A; Ames; Ft. Dodge; 4 mi. E. Gilbert; Ledges State Park (Boone Co.); 
Mt. Pleasantj Oak Grove State Park (Sioux Co.); Sioux City. 
KANSAS; Douglas Co. 
MINNESOTA; Noxman Co.; Olmsted Co.; Winnebago Cr. TTy., 3/4 mi. N. E. 
Eitzen (Houston Co.). 
MISSOURI: Castlewood. 
NEBT JERSEY: Atlantic City; Trenton. 
NEST YORK: Farmingdale; Ithaca. 
NORTH DAKOTA; Hamar; Kathryn; Eh ox. 
FSDîSÏLYANIA; ."AU'y". {presumably Allegheny]. 
TEXAS: College.Station. 
VIRGINIA: Boykins. 
WISCONSIN: . Polk Co. 
Types: Opelousia obscura Tas., male, Cat. No. 22249, V. S. National 
Museum, from Opelousas, La., May, 1897. Chaetona addenda West, female, 
Cornell Univ. collection, from Renwick (Stewart) Park, Ithaca, New York, 
Aug. 23, 1921 (L. S. West). 
KhoTCLtcn (1936, p. 237) reported a specimen determined questionably 
as obscura from Collinston, Utah. This is rather far from the usual range 
of the species, and the record is perhaps best treated as uncertain until 
the specimen can be re-examined. Wray (1950) has also reported this spe­
cies from North Carolina. Opelousia obscura of Hendricks on (1930, p. 138) 
is a misidentification of Blaesoxipha hunter! (Hough). 
Beinhard (1929) reported rearing obscura from pup aria found in the 
shells of the snail Succinea lufceola; and Dr. C. 0. Berg and Mr. B. Foote 
(Foote, 1956) have reared the species from the snail Oxyloma Tretusa. The 
puparium is curved to fit the shell, and occurs a short distance back from 
the mouth of the shell. The anterior spiracular horns of the pupa are not 
protruded through the puparium as is the case in M, ordinaria. 
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Melanomya (Opelousia) flavescens (Beinhard, 1929) 
(Figs. 23, 26, 78-82) 
1929 Opelousia flavescens Beinhard, pp. 3, 4, 5. 
Unverified reference: 
1950 Opelousia flavescens. "Bray, p. 30. 
Length, 4.0-5.0 mm. 
This species is like obscura in all characters mentioned under the 
latter except as follows: second antennal. segment clear yellowish; palp 
yellow; femora and tibiae yellowish. 
The differences in the male terndnalia of this species from obscura 
are given under the latter. 
Material examined: the holotype, 4 males, and 4 females as follows: 
TEXAS: College Statical, four dates, Jun. 3-11, 1946 (H. J. Beinhard). 
Type: male, Cat. No. 41985, U. S. National Museum, from College 
Station, Tex. (H. J. Beinhard). 
"Bray (1950) has reported this species from North Carolina. 
Melanomya (Opelousia) abdominal Is (Rein hard, 1929) 
(Figs. 72-77) 
1929 Opsodexia abdominalis Beinhard, pp. 6-7, 9. 
1935a Opsodexiopsi s abdominal is, Townsend, p. 69. 
1935b Opsodexiopsi s abdominal,i s, Townsend, p. 255. 
1938 Opsodexiopsis abdominal! s, Townsend, p. 210. 
1940 Opsodexia abdominalis • Hallock, p. 138. 
Unverified reference: 
1941 Opsodexia abdominalis. Quell et, p. 138. 
Length, 8.0 mm. 
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Parafacialium. "without setae for all practical purposes (one setula 
below the lowermost parafrontal bristle in one specimen seen); second an­
tennal segment orangish, third segment blackish; longest dorsal rays of 
third aristal segment about three times as long as diameter of thickened 
portion of arista; palp blackish. 
Prosternum and dorsal area of proepisternum without, setae; pre suturai 
acrostichal bristles not differentiated; metastemum without setae; post-
alar wall with a few setulae (in the few specimens examined—this charac­
ter will probably prove variable in this species). 
Femora yellowish, fore femur somevshat infuscated; tibiae yellow; api­
cal posterodorsal bristle of hind tibia differentiated but rather smaller 
than apical anteroventral bristle. 
Third abdominal tergum with median marginals, fourth with a marginal 
row of bristles; erect setulae present on dorsal surface of fourth tergum 
in male. 
Phallotheca slenderer and more elongate than in all other species of 
Melanomya, strongly curved; phallic tube short and broad, more or less in 
line with main longitudinal axis of aedeagus, at narrowest a little wider 
than narrowest part of phallotheca; pregonite greatly elongate and slen­
der, very strongly curved over basal two-thirds; postgonite several times 
longer than mid width, without lateral bristle, tip abruptly curved, roun­
ded, and membranous; cercus not extending quite as far ventrally as para­
lobe, apical free portion slender, paralleling and close to other cercus, 
base moderately expanded; paralobe about three times as long as mid width* 
Material examined: the holotype and one male as follows: 
MICHIGAN: Douglas lake, 7-13-1926 (Charles Martin). 
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î^pe: male, Cat. Ho. 41986, U. S. National Museum, from Fabyans, N. 
H., Aug. 19, 1914 (C. H. T. Tomsend), on flowers of Soli dago. 
Melanomya (Opelousia) ordinaria (West, 1925) 
(Hgs. 5Ur51) 
1925 Chaetona ordi naria West, p. 129. 
Length, 4*0-6.0 mm. 
Parafacialium with setttlae on dorsal half or more in a continuous 
series "Kith parafrental setulae; second and third antennal segments 
blackish; arista long-pubescent to short-plumose, the longest dorsal rays 
from 1.5 to slightly more than 2 times as long as thickest portion of 
arista. 
Presternum setulate; dorsal area of proepisternum -without setae; pre-
sutural aerostichals not differentiated; metastemum usually setulate; 
postalar nail usually with one to three setulae, seldom idthout. 
Femora blackish; tibia blackish on basal third but usually yellowish 
distally; apical posterodorsal bristle of hind tibia absent or but slight­
ly differentiated, apical posteroventral bristle absent to small, always 
much smaller than apical anteroventral bristle. 
Third abdominal ter gum without median marginals (but with a row of 
decumbent setulae somewhat larger than discal setulae); fourth tergum with 
a marginal row; no median discals except for an irregular row on fifth 
tergum. 
Phallotheca strongly curved; phallic tube short and broad, in line 
with main longitudinal axis of aedeagus, narrowest width not as great as 
narrowest width of phallotheca; pregonite long and slender, curved at 
base; postgonite several times longer than mid width, without lateral 
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bristle, tip carved, rounded, and membranous; cercus extending about as 
far ventrally as paralobe, apical free portion diverging from other cer­
cus, slender, base moderately broadened; paralobe about three times as 
long as mid width. 
Material examined: the holotype, 5 males, and 13 females, as fol­
lows: 
ALASKA; 2$, Curry, 29-vi-1952 (W. K. Mason). 
ALBERTA.: 1$, Banff, 29-V-1922 (C. B. D. Garrett). 
QUEBEC: lo, Coaticook, 10-ix—1913 (J. I. Beaulne); 1$, Quany Is., MLn-
gan, 13-vi-1929 (W. J. Brovm); Id1, .Wakefield, 22-vi-1946 (G. S. 
Wa lley). " 
SASK&TCHEBSt&N: 1$, Great Deer, 25-iv-1949 (J. B. Yockeroth). 
MICHIGAN: l£, Washtenaw Co., Am Arbor, 20-vii-1927 (N. K. Bigelow); 1<?, 
same data, but l8-iv-1927. 
NEW TORE: 2â$, 3$$» "Inlet Valley," Ithaca, 6 dates from 17-viii to 31-
viii-1954 (C. 0.-Berg); Id1, same. locality, 13-viii-1956 (B. Foote), 
P. 20-viii-1956, E. 27-viii-1956, reared from mail Oxyloma Tretusa; 
1$, same locality, 6-vii-1956 (B. Foote), P. 12-vii-1956, E. 19-vii-
1956, reared from snail Qxyloma ?retusa; 1$, Oneida L., lab reared, 
l-ix-1956, P. 2-ix-1956, E. 12-ix-1956, parasite on Succinea ovails. 
Type: female, Cornell Univ. collection, from "Ausable Hi ver to Wood* s 
Farm" near base of Mt. Mclntyre, Adirondack Park, N. T., l-vii-1923 (L. S. 
West). 
The fullgrowi larva of this species leaves the snail to pupate, and 
the anterior spiracular horns of the pupa are protruded through the pupar-
ium* Melanogîya obscura differs in both these characters. 
Melanomya (Opelousia) mitis^ (Eeinhard, 1945) 
(Rot Figured) 
1945 Opelousia mitis Eeinhard, pp. 76-77. 
length, 4.0 mm. 
This species has not been examined, but presumably the description of 
M. or<ii M aria fits in most particulars. Eeinhard (1945) said that the pro-
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sternum lacked setulae and that the third antennal segment was only about 
1.5 times as long as the second. In all the specimens of or# "aria exam­
ined for this study, the presternum had at least a few hairs, and the 
third antennal segment is usually about twice as long as the second. The 
far northern distribution, the elongate cerci, and the setulae on the 
parafacialium are to typical of ordinaria, however; that the possibility 
of mitis being a junior syncnym. of ordi naria should not be dismissed. 
Type: male, H. J. Eeinhard collection, from Gillam, Manitoba, 10-
viii-1937 (D. G. Denning). 
Subgenus Opsodeaia Townsend, 1915 
1915a Opsodexia Town send, p. 20. Type: Chaetona bi color Coq., by original 
designation and monotypy. . 
1915a Phalacrodexia. Townsend, p. 21. [SEW SYNŒYMY with both Melanomya and 
subgenus Onsoderiaj. Type: Chaetona flavipennis Coq., by original 
designation and monotypy. 
1928 Opsodexia,, "Best, p. 823» 
1929 Opsodexia, Eeinhard, pp. 5> 6. (in part). 
1934 Opsodexia. Carran, pp. 404» 406, 408. 
1935a Opsodexia, Townsend, p. 69* 
1935b Opsodexia, Townsend, pp. 255, 256. 
1935b Phalacrodexia, Townsend, p. 256. 
1938 Opsodexia, Townsend, pp. 209-211, 212. 
1938 Phalacrodexia, Tomsend, pp. 211-212. 
1940 Opsodexia. Hallock, pp. 135, 137* 
1945 Opsodexia, Eeinhard, p. 74* 
1945 Qpeloderla Eeinhard, pp. 74-75* [NEW SYNŒ3MY]. Type: Opelodexia 
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artata Eeinhard [A synonym, of Melaaogya (Opsodexia) grisea (Coq. ), 
£* v.J, by original designation and monotypy. 
Frontal lunule 'without setae; parafacialium setulate; arista plumose; 
•with one differentiated presutural acrostichal or (rarely in bicolor) 
none; one or two post suturai inbraalars located posteriorly in row, an­
terior bristle never closer to transverse suture than to posterior bris­
tle; vein 1st A extending along its longitudinal axis at least two-thirds 
of distance from junction with CUg to wing edge; sixth tergum of female 
pollinose; spine of aedeagus extending posteriorly at nearly a right angle 
to longitudinal axis of middle third of aedeagus; phallic tube consider­
ably elongate and extending more or less posteroventrally at an angle to 
longitudinal axis of aedeagal shaft; postgonite with a lateral bristle. 
Melanomya (Opsodexia) bicolor (Coquillett, 1899) 
(Figs. 24, 45-49) 
1899 Chaetona bicolor Coquillett, p. 221. 
1915 Opsodexia bicolor, Townsend, p. 20. 
1925 Opsodexi P bicolor. Johnson, p. 210. 
1928 Opsodexia bicolor. West, p. 823. 
1929 Opsodexia bicolor. Eeinhard, pp. 5, 6, 7» 9. 
1935b Opsodexia bicolor, Townsend, p. 256. 
1937 Opsodexia bicolor. Hallock, p. 259. 
193S Opsodexia bicolor. Townsend, p. 209. 
1940 Opsodexia bicolor. Hallock, pp. 137-138. 
Unverified reference: 
1950 Opsodexia bicolor. Wray, p. 30. 
Length, 6.0-7.5 am. 
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Parafacialium. setulate below level of parafrental bristles; second 
antennal segment orange infuscated with brown, third segment blackish ex­
cept for orangish base; arista long-plumose ; palp orange, rarely brownish* 
Prosternum and dorsal area of proepisternum, setulate; one pair of 
differentiated presufcural acrostichals present except in occasional speci­
mens; metasternum setulate; postalar wall with one to a few setulae. 
Femora entirely yellowish to brownish on basal half; tibiae yellow­
ish; apical posterodorsal bristle of hind tibia differentiated but smaller 
than apical dorsal bristle, apical poster oventral bristle not differen­
tiated. 
Third abdominal, tergum with median marginals or a marginal row; 
fourth tergum with a marginal row; setulae of dorsal aspect of third and 
fourth terga rather decumbent in female, erect in male. 
Phallotheca not curved; phallic tribe elongate, widened gradually into 
a broadly expanded tip, bent posteroventrally from main longitudinal axis 
of aedeagus, about a third the length of the aedeagus; pregonite relative­
ly straight and short, edges converging to an acuminate tip; postgonite 
about five times as long as mid width, with a lateral bristle; paralobe 
extending much farther vent rally than cercus; cercus with apical free por­
tion very abbreviated; paralobes very roughly about four times as long as 
mid width (much less in posterior view because of the flared lateral mar­
gins—see Figs. 45 and 46). 
Material examined: the holotype, 23 males, and S females, as fol­
lows: 
QUEBEC: Laniel. 
ZEHTDGKT:. Kentucky Bidge State Forest. 
MAINE:. Bar. Harbour. 
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MASSACHUSETTS: Auburndale; Chester; Gt. Barrington; Petersham» 
HEW JERSEY: Zona; Biverton; "Wenonah. 
OHIO: Summit.Go. 
fEKNSUVMIA: Germant own; Roaiborough. 
TEHESSEE:. Gatlinburg. 
VERMONT: Bolton Mb.; Mt. Equinox. 
VIRGINIA: . Great Falls. 
1EST. VIRGINIA: Cheat Mts. 
Type: male, Cat. No. /t121, U. S. National Museum, from "Elite Mts., 
N. H. (H. K. Morrison). 
TSray (1950) has reported this species from North Carolina. 
Melanoaya (Opsodexia) flavipennis (Coquillett, 1902) 
(Figs. 62-66) 
1902b Chaetona flavipennis Coquillett, pp. 121-122. 
1915a Phalacrodexia flavipennis, Tovmsend, p. 21. 
1935b Phalacrodexia flavipennis, Townsend, p. 256. 
1938 fhalacrodezia flavipennis, Tom send, p. 211. 
Length, not measured, but about 8.0 mm. 
Parafacialium setulate on dorsal half; second and third antennal seg­
ment orange, latter rather strikingly so; arista long plumose. 
Presternum and dorsal area of proepisternum setulate; one strong pre-
suturai acrostichal; me ta sternum setulate; postalar wall without setae 
(this character will probably prove variable). 
Femora and tibiae bromish; neither apical poster odor sal nor apical 
postercrventral bristles of hind tibia differentiated. 
Third abdominal tergum without median marginals, fourth tergum with; 
ynod-ian dxscals absent. 
Phallotheca moderately curved; phallic tube elongate and bent postero-
ventrally from main longitudinal (vertical) axis of aedeagus, a little 
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more than a fourth length of aedeagus; pregonite slender, elongate, curved 
at base; postgonite about three times as long as mid "width, with an acube 
hooked tip and a lateral bristle; cercus extending farther ventraUy than 
paralobe, moderately wide, base not much expanded; paralobe about three 
times as long as mid width. 
Material examined; the type and allotype, both with the same collec­
tion data. 
%rpe: male, Cat. No. 6237, U. S. National Museum, from Vinton, Ohio, 
6-V-1900 (James S. Hine). 
Melanomya (Opsodexia) grisea (Coquillett, 1899) 
(Hgs. 58-61) 
1899 Chaetona grisea Coquillett, p. 222. 
1945 Opelodeaia artatâ Eeinhard, pp. 75-76. [NEW SÏNCNYMT]. 
Length, 5.5 mnu 
Parafacialium setulate dor sally; second antennal segment dark infus-
cated orange, third orangish at base but blackidi distal ly; arista plu­
mose; palp orange at tip, black at base. 
Prosternum setulate or not; dorsal area of proepisternum without se­
tae; one presutoral acrostichal differentiated; metastemum setulate; 
postalar wall with a few setulae. 
Femora and tibiae blackish; apical post er odor sal bristle of hind 
tibia strongly differentiated, larger than apical dorsal bristle; apical 
posteroventral bristle of hind tibia differentiated, bub smaller than 
apical anberovenbral bristle. 
Third ahHr>nrir»ai tergum with med-jan marginals, fourth with a marginal 
row; no diseals except for an irregular row on the fifth tergum; preabdo-
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men blackish-brown in ground, color, 
Phallotheca strongly curved, but not quite to the extent as in sub­
genus Opelousia; phallic tube elongate, nearly parallel-sided, about a 
third length of aedeagus, bent posteroventrally from main longitudinal 
(vertical) axis of aedeagus; pregonite elongate, curved, tip slightly 
broadened and rounded; postgcnite several times longer than mid width, 
with a lateral bristle and a curved, rounded tip; cercus extending farther 
ventral Ty than paralobe, relatively broad and not greatly widened at base; 
paralobe about four times as long as mid width. 
Material examined: the holotype of grisea and another male as fol­
lows: 
ILLINOIS: Urbana, 9-viii-1920 (J. B, Malloch), 
Types: Chaetona grisea Coq», male, Cat. No. 4124» U. S. National 
Museum, from Georgia, Opelodexia artata Beinh., male, H. J. Beinhagft. col­
lection, from Greenville, N. C., 10-vi-1921. 
Eeinhard (1945) also reported the species from Fairfax, S, Car., 16— 
Length, 6,5 mm, 
Parafacialium setulate; second and third antennal segments blackish; 
arista plumose; palp infuscated orange to blackish, 
Presternum setulate; dorsal area of proepi sternum without setae; one 
large presutural acrostichal differentiated; metastemum setulate; post-
alar wall without setae. 
Femora and tibiae brownish-black; apical posterodorsal and apical 
vi-1932. 
Melanomya (Opsodexia) 
(Figs, 50-53 
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posteroventral bristles of hind tibia not or but weakly differentiated. 
Third and fourth abdominal terga "without median marginal or median 
dis cals, fifth tergum without median discals; preabdomen br oimi sh-black 
in ground coloration. 
Phallotheca slightly curved; phallic tube greatly elongate, slender, 
nearly parallel-sided, bent posterovent rally from main longitudinal axis 
(vertical) of aedeagus, constituting a little more than a third total 
length, of aedeagus; pregonite elongate, straight, "edth a bluntly pointed 
tip; postgonite about six times as long as mid width, with a curved 
blunt tip and a lateral bristle; cercus extending farther ventrally than 
paralobe, apical free portion paralleling and very close to right cercus; 
paralobe almost four times as long as mid width. 
Holotype: male, to be deposited in the University of Kansas collection, 
from Summit Co., "6-9-1937," (Louis J. Lipovsky). 
Paratopes as follows: 
10#.: 1$, ?Ledges State Park (Boone Co.), Schaffner and ELddows. The 
• specimen emerged about 15-iv-1957 in a laboratory terrarium stocked 
with snails from the Ledges State Park, but some moss and earth were 
included from the Ames, Iowa, vicinity. 
TENNESSEE: Id, "2E Hemlock For., Gatlinburg, GSMNP 40001, HE, Sweeps,n 
29-vi-1947 (H. H. lhattaker). 
PSEDDOPSODSm. Tomsend, 1935 
1935a Pseudopsodexia Townsend, p. 69. Type: Opsodexia craciata Eeinhard, 
by original designation and monotypy. 
1935b Pseudopsodexia, Townsend, p. 256. 
1933 Pseudopsodexia, Townsend, p. 212. 
The genus is defined within the Melanomya group by the following char-
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act ers: parafacialium with a few very fine setulae on dorsal half; arista 
plumose; third antennal segment with fine, white pile coat shorter than in 
Melanonpra, the units not quite as long as thickened portion of arista; pro-
sternum setulate or without setae; dorsal area of proepisternum setulate; 
one presutoral acrostichal differentiated; a single well-differentiated 
bristle directed anterodorsally near anterodorsal corner of mesoanepis-
ternum (as in Fig. 25); knob of halter blackish. 
The two species of this genus have a single parafronbal bristle just 
above the base of the antennae very much larger than the other parafren­
tals. 
Key to the Species of Pseudopsodexia; 
1* Second and third abdominal terga with median discals; 
prosternum setulate; third antennal segment about 2.5 
times as long as second. ....... .P. cruciata (Reinh. ), p. 182 
Second and third abdominal terga without median discals; 
pro sternum without setae; third antennal segment about 
3.5 times as long as second. ....... .P. farri, n. sp., p. 133 
Pseudopsodexia cruciata (Eeinhard, 1929) 
~ [Figs. 27-31) 
1929 Opsodexia cruciata Eeinhard, pp. 7-9. 
1935a Pseudopsodexia cruciata, Townsend, p. 69. 
1935b Pseudopsodexia cruciata, Townsend, p. 256. 
1938 Pseudopsodexia cruciata, Townsend, p. 212. 
Length, 5.5 mm. 
Second and third antennal segments blackish, third segment about 2.5 
times as long as second; palp black; pro sternum with setulae; three large 
more or less evenly spaced marginal scutellars; humeral plate blackish; 
costal spine vestigial; femora and tibiae blackish; apical posterodorsal 
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and apical posteroventral bristles of hind tibia not differentiated; third 
abdominal tergum with both median marginals and median discals, fourth 
tergum with median discals and a marginal row. 
The holotype is the only known specimen. 
%ype: male, Cat. No. 41987, U. S. National Museum, from Havana, Cuba 
(Baker). 
Pseudopsodexia farri. n. sp. 
" (Not Figured) 
Length, 4.0 mm. 
Second and third antennal segments blackish, third segment about 3.5 
times as long as second; palp blackish; clavate; presternum without setae; 
scut ell Tim with two large marginals; humeral plate blackish; costal spine 
not differentiated; femora and tibiae blackish; apical po ster odor sal and 
apical posteroventral bristles of hind tibia not differentiated; median 
marginals present, median discals absent on third and fourth abdominal 
terga. 
Each femur of this species has an unusually well-developed flange 
projecting ventrally from the apical region of the anteroventral edge. If 
the tibia is folded flat against the femur, the base of the former is con­
cealed in frontal view by the flange. This character was not known at the 
time the types of Pseudopsodexia cruciata (Beinh. ) and Glut pagre elegaas 
Aid. were examined, so it would be possible for these species to show the 
same character. 
The female of farri possesses a sort of ovipositor, apparently con­
sisting mainly of the sixth tergum. The latter resembles an inverted 
trough rather evenly curved over its whole length, and with the tip di­
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rected ventrally. It is not very long, and it is virtually apollinose so 
as to appear shining black. 
Holotype: female, to be deposited in the U. S. National Museum, from 
N. E. slope Mt. Horeb, Portland, Jamaica, 21-ix-1954 (T. H. Farr). No 
other specimens are known. 
The Sarc ophagidae 
A discussion of the relationships and a brief definition of the fam­
ily has been given in the chapter on phylogeny. A more complete charac­
terization is as follows: mouthparts functional, not vestigial; intra-
postocular cilia absent; infrascutellar convexity not developed, except in 
one undescribed Neotropical species with a small convexity; meron with a 
vertical row of bristles near posterior edge; mesoanepimeron with bristles 
or large setulae; calypters well developed, lower calypter longer than 
upper; ventral surface of second section of costa setulate except in one 
or two Pals arctic species of Miltogrammini; stem vein R without setulae on 
posterodorsal surface; setulate; bent forward near wing tip; mid 
femur without subapical anterodorsal bristle; second sternum almost invar­
iably overlapping edges of syntergum 1+2; alphasetae absent; uterus bi-
pouched, larva developing in uterus before deposition; third instar larva 
usually with posterior spiracles in a deep pit in posterior end of larva; 
pupa without prothoracic spiracular horns protruded through puparium. 
Several characters previously used in the definition of the Sarco-
phagidae are no longer acceptable, because they are too variable. The 
presternum and dorsal area of the proepistemum -have been described as 
185 
bare or practically bare, that is without setae, as compared with the 
pilose condition in the Call i phoridae; but many sarcophagids have abun­
dant pile on both areas, and some calliphorids lack setae on both. The 
Bhinophoridae are usually presumed to differ from the Sarcophagldae in 
having a small lower calypter ndaich has an inner margin diverging from the 
side of the scutellum. As ne have already hypothesized in the previous 
chapter, this is a primitive condition ndiich is present in the Sarcqphag-
idae and other calyptrate families as well* 
The presence of the subprimary notopleurals has been used as a char­
acter of the Sarcophagidae; but there are numerous exceptions among the 
Sarcophaginae, and not one of Miltogramminae shows more than the two pri­
mary bristles (some of the latter show secondary setulae). The arista of 
the Calliphoridae is sometimes said to be plumose to the tip; tfoile that 
of the Sarcophagidae, if plumose, is said to have the plumosity not exten­
ding as far as the tip. If the aristae are ranked from bare to plumose to 
tip, more cal liphorids than sarcophagids would be grouped at the latter 
end of the scale. Both families encompass the complete range, however, so 
it is difficult to see how this character can be used unless for a re­
stricted fauna, 
The Sarcophagidae may sometimes appear to be oviparous, but convin­
cing evidence that oviparity is the typical behavior for a species of 
this family has never been published. The deposition of one or even a 
mole batch of eggs may mean infertile eggs or an abnormal female rather 
than the habit of oviposition. The females of a few species, however, 
have been induced to lay eggs containing incompletely developed first 
instar larvae on rare occasions. In the few cases of this I have observed, 
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the female had just been stimulated with What appeared to be an especially 
favorable larval medium; and eggs containing fully or almost fully devel­
oped larvae were deposited first. I have also noted in laboratory rear-
ings of several species of Miltograimdni; that, when whole uteri are dis­
sected and the larvae placed m their food, it is usually only those 
located posteriorly in the uterus (the larvae which are most heavily pig­
mented and presumably the most advanced in development ) which hatch and 
survive. 
The larvae of the family show a remarkable variety of biologies. 
Species have been reared as parasites of man and other mammals, turtles, 
lizards, toads, molluscs, millipedes, earthworms, grasshopper nymphs and 
adults, cicadas, mantids, adult scarabaeid beetles, honey bee adults, wasp 
larvae, lepidopterous caterpillars and pupae of various sorts, and adult 
Hemiptera. Some species have been reared from spider egg sacs, others 
from grasshopper egg pods. Certain species are predaceous on other insect 
larvae, and several Nearctic Sarcophaginae living in the water in pitcher 
plants (Sarracenia) feed on insects drowned in that water. The larvae of 
certain groups feed on mammal dung, and the scavenger species are familiar 
to most entomologists. 
There are a few species which show a range of larval food almost as 
complete as the above list. Sarcophaga sarracenioides Aid., for instance, 
has been reared from grasshoppers, a species of cricket, lepidopterous 
pupae, scarabaeid adults, snails, and carrion. Other species are some­
times assumed to have a highly specialized and a comparatively fixed biol­
ogy, but there is growing evidence that many of these species are more 
opportunistic than has been thought. QxysarcodexLa ventricosa (Tffulp) is 
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often described as a dung feeder in its larval stages, but there are a few 
reliable records of it as a parasite of lepidopterous larvae. Hi 1 arella 
hi "Urella (Zett. ) has also been considered to be dependent en fossorial 
Hymenoptera for its larval food, but an indisputable record of this spe­
cies as a parasite of camel crickets has been published recently (Arnaud, 
1953)* Similarly, the species of Brachicoma are regarded, as parasites on 
the larvae of Bombus, or at least inquilines in the nests of the latter; 
but Brachicoma devia (Sundetnall) has been reported from the nest of a 
Vespula in Europe, and B. set osa Coq. has been reared from the larvae of 
Autographa califomica Speyer (Lepidoptera) as well as from bumble bee 
nests. 
The same sort of variability occurs in the biology of the adult. 
Some species fri.ll make use of almost any source of sugar, while others 
appear to be normally restricted, to one type of source with occasional 
exceptions. Hetopia argyrocephala Heig. is a species which ordinarily 
appears to be limited, to honeydew, yet a few specimens have been captured, 
feeding on the nectar of flowers of Pastinaca sativa linn. The few 
records of Amobia signata (Meig. ) from flowers are probably similar excep­
tions in the biology of that species. 
Many sarcophagids could be correctly assigned to subfamily if the 
number or size of the larvae or eggs found in a gravid female were known. 
Topical first instar larvae of the Miltogramminae are very much smaller 
than those of typical Sarcophaginae. The number of larvae in a miltogram­
minae uterus is also usually considerably greater than in the case of the 
Sarcophaginae, although some Paramacronychi i ni develop relatively few lar­
vae at one time. Some Sarcophaginae, as Neophyte setosa (Coq. ) /where 397 
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larvae were found in one specimen, do have numerous larvae in the 
uterus; but the number is usually smaller and the larvae larger* At mini­
mum only six larvae may be present (a species o£ Buparanhyto. sens, lat. ), 
Possibly Sareophaga utili s Aid. or some of its allies may develop even 
fewer larvae at one time, since the first instar larvae are extremely 
large. 
Key to the Subfamilies and Tribes of the Sarcophagidae; 
1* Coxopleural streak present, or if not (Opsidia gonioides 
Coq.) arista bare, shorter than third antennal segment 
and thickened almost to tip; posterior surface of Mnd 
coxa Tslthout setae except in Earner onychia rohweri 
group, latter with a large setula at mesal edge of 
posterior surface of coxa; presternum, and postalar 
wall very rarely with setae; metastemum. without 
setae; notcpleuron with only two differentiated bris­
tles; pregonite fused with "ninth sternite"; aedeagus 
one-segmented except in Eamacronyehia decens group; 
labrum. of first instar larva large and hook-like, 
first instar mouth hooks divided into a basal and a 
distal part by an area of less intense pigment [MTLTO-
GKâlBŒBâE] 2 
Coxopleural streak absent; posterior surface of hind 
coxa almost always with fine setulae along posterior 
and posterolateral surface; presternum, postalar wall, 
and metastemum commonly setulate; notcpleuron usually 
with four differentiated bristles, two large and two 
somewhat smaller; pregonite usually distinctly articu­
lated with "ninth steraite"; aedeagus usually two-
segmented; labrum of first .instar larva relatively 
shorter, not hook-like, occasionally membranous; first 
instar mouth hooks in a single piede, not subdivided . SABCGPHAGI&âE 
2. First antennal segment projecting distinctly beyond edge 
_ of frontal lunule; hind femur usually with both dorsal 
and posterodorsal snbapical bristles; infrasquaanal setu­
lae almost always present; secondary meral hairs pres­
ent. PARfiMACBQHÏCHUNI 
First antennal segment #flaàb# with frontal lunule, or 
_ else lunule completely concealed; either dorsal or 
posterodorsal or both snbapical bristles absent on 
hind femur; infrasquamal setulae seldom present; 
secondary serais usually absent. ........... MTTtTOGRAMMXNX 
189 
The characters defining this subfamily are given in the key above, 
and a further discussion of the subfamily has been presented in the chap­
ter on phylogeny. 
In recent years some authors have assumed that M-i1togran¥na is derived 
in part from the Greek ward gramma, a neuter noun meani a written char­
acter or letter, and have changed the stem of the genus from 1togramm- ff 
to "MUtogrammat-.n If the assumption is true, then this is correct grant-
mar. The change is totally unnecessary, even from a strict grammatical 
viewpoint, however. There is another Greek word, gramme (-with stem 
"gramm-"), a feminine noun meaning a line or stroke of the pen* The ter­
minal letter of this word is the Greek "eta," which is frequently trans­
literated into Latin as an Ra*« (A ai mi i ar transliteration of the termi­
nal Greek "eta" has been made in the case of the word "theca. ") Since 
Meigen originally used MUtogrfmma as a feminine noun; it would seem more 
appropriate to assume that Meigen knew what he was doing than that he did 
not, and that the use of the stem "Miltograamfr»" is perfectly justified* 
The first family-group name based on Miltogrg"""** used this stem, and 
majority use has favored it since. 
PABêMâCBCHTCHnNI: 
The characterization of this tribe from the world-wide standpoint has 
been given in the key and in the chapter on phylogeny. The North American 
species have the following additional characters in common; posterior 
surfaee df head without "mitish hairs; presternum, dorsal area of proepi-
sternum, postalar wall, and metastemum without setae; anterior primary 
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notopleural with, a cluster of secondary hairs around it; three post suturai 
dorsocentrals; infrasquamal setulae present with occasional exceptions 
within individual species; •without setae; mid. femur of male "with 
ctenidium (comb); hind tibia with apical posteroventral bristle well 
developed. 
A study of the membranous parts of the female reproductive tract has 
not been completed, but at least one species of each Nearctic genus and 
some of a few exotic genera have been examined. The speraathecal ducts of 
all species are slender and of a nearly uniform diameter. Most of the 
Sarcophaginae have ducts with a much wider basal region, which is sharply 
demarcated from the narrower distal portion. In the Paramacronychiini 
examined, with the exception of Wohlfahrtia v? g-n (Walk. ), the three ducts 
fuse into a short common duct before opening through the roof of the 
uterus. 
The tribe is almost entirely restricted to the Northern Hemisphere. 
No true member of it has ever been recorded from Central or South America, 
although Galapagomyia is endemic to the Galapagos Islands. WoM fahrkla is 
the most widespread genus, since it occurs in the Ethiopian as well as in 
the Nearctic and Palearctic Regions. This genus is also the only recog­
nized member of the tribe in the Ethiopian Begion, and it is represented 
there by at most a few species. 
Progress in the classification of the Paramacronychiini is not as 
easily made as in other groups of Sarcophagidae. So many of the charac­
ters have proven so variable that little remains for the separation of 
genera and species, and that which does remain is not very satisfactory. 
In Cattasoma no reliable external characters for separating the species 
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have been found, and it has been necessary to rely entirely on the male 
terminalia for identifications. In Erythrandra the mala terminalia are 
unusually variable. 
The generic classification used here is reasonably practical for the 
Nearctic species, but possibly Cattasoma. Erythrandra. and Sarcofahrtia 
would be better treated as a single genus. The species involved are 
limited to the Nearctic Region; they appear to be more closely related to 
each other than to other genera; they are easily keyed out as a single 
unit; and, judging from the male terminalia, Sarcofahrtia montanensis 
Parker may by more closely related to Cattaaoma festjnan* Eeinh. than to 
the type of Sarcofahrtia, The relationships of the Erythrandra species 
are not certain, however. An alternate treatment for this group of genera 
would be to erect a new genus for Sarcofahrtia montanensis. This would be 
a less desirable action; since it is the relationships, not the differ­
ences, which need emphasizing in this tribe now. 
Key to the Nearctic Genera of the Paramacronychiini: 
1. P&rafacial setulae sparse and small, denser near parafrmtal 
bristles and fading out before level of tip of third anten­
nal segmmt, not extending to near lower edge of eye; cell 
B from knot at tip of Bg to crossvein r-m largely without 
ventral microtrichiae ; abdomen marked with three rows of 
conspicuous black spots, the spots sometimes so large as to 
replace most of pollen; arista bare . . ,TOBLFAHRTIA B. & B,, p. 232 
Parafacial setulae extending downwards to close to ventral 
edge of eye and beyond level of tip ot third antennal 
segment, if setulae sparse, species small and with short 
plumose arista; cell B beyond knot of Bg covered with 
ventral microtrichiae; abdomen generally with more usual 
tessellate patterns; arista bare to short plumose, .. .. ..2 
2. Apical posterodorsal bristle of hind tibia well-developed, 
nearly as large as or larger than apical dorsal bristle. » . . . . 3 
Apical posterodorsal bristle of hind tibia not or but 
weakly differentiated. .................5 
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3. Hinge plate long and well developed, about twice as long 
as mid -width; palp dark brown to blackish; approximate­
ly ventral fourth of facial plate whitish to straw-
colored in ground color, paler than and contrasting 
with rest of facial plate, adjacent facial ridges, and 
palp ... . . ... . . ... .BRACHICCMA Bond., p. 192 
Hinge plate vestigial to about as broad near middle as 
long, usually broader than long; palp yellow to orange; 
ventral edge of facial plate the same or nearly the 
sa m e  c o l o r  a s  r e s t  o f  f a c i a l  p l a t e ,  d a r k e r  t h a n  p a l p  . . . . . . . 4  
4» Presuturai acrostichals not differentiated; the two dor­
sal setulae rows of mid tibia more widely separated and 
irregular on basal third, the space between rows with 
setulae, or the rows obliterated in a patch of setulae 
. . . . . .  SARCOFAHRTIA Parker (in part), p. 226 
Presutoral acrostichals differentiated; dorsal setulae 
rows of mid tibia regular and at most with a setula or 
two on band between rows ... EEYTHRAUDRA B. & B. (in part), p. 211 
5. Presutural acrostichals not differentiated; terminalia 
largely reddish or orange. ............. 
Presutural acrostichals differentiated; terminalia 
bl a c k i s h  . . . . . . . . . . . . . . . . . . . . . .  
6. Larger (longer than 7.0 mm.), less pollinose species; 
olfactory pits of third antennal segment coarse and 
conspicuous, several present on both me sal and lateral 
surfaces of segment; 4-5 dorsal mesokatepisternals; 
palp elongate, nearly cylindrical, little swollen on 
apical third SABCOFAHBTIA Parker (in part), 
Smaller (less than 7.0 mm.), densely white-pollinose 
species; olfactory pits inconspicuous except for one 
pit on lateral surface of third antennal segment; two 
katepistemals; palp clavate ....... . CATTASQMA Beinh., 
7. Palp brownish-black to black ..... PSSUDOSARCOPHAGA Kramer, p. 220 
Palp yellow to orange. ..... i&tfTHRANDRA B. & B. (in part), p. 211 
BRACHICXHA Bondani, 1856 
1856 Brachiccma Bondani, pp. 69, 203. Type: Tachina nitidula Meig. by 
. original designation and monotypy. 
1859 Bracihcoma, Bondani, p. 203 (erroneous subsequent spelling); as 
. Brachicoma. p. 233. 
1889 Brachycoma, Brauer and Bergenstamm, pp. 121, 172. 
1891a Laccoprosopa Townsend, p. 365. Types Laccoprosopa sarcophagina Tns., 
6 
7 
p. 226 
p. 207 
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by original designation and monotypy. 
1892b Brachycoma, Tomsend, pp. 236, 142. 
1892b Laccoprosopa, Tomsend, pp. 136, 142. 
1897 Brachycoma, Coquillett, pp. 34» 131-132. (in part). 
1910b Brachicoma, Coquillett, pp. 515» 557, 580, 603. (in part). 
1911a Brachycoma, Tomsend, p. 130. 
1915c Brachicoma, Tomsend, p. 116. 
1916b Brachicoma, Tomsend, p. 19* 
1917a Brachicoma, Tomsend, p. 189. 
1919a Bombobrachycoma Tomsend, p. 157. Types Brachycoma davidsoni Coq., 
by original designation and monotypy. 
1925a Brachycoma, Johnson, p. 211. (in part). 
1928 Brachycoma, Aldrich, p. 10. 
1929a Brachycoma, Âldrich, p. 32. 
1934 Brachicoma, Curran, pp. 404, 405, 407. 
1934 Brachycoma, Plath, pp. 59, 60, 70, 76. 
1935b Bombobrachycoma, Tomsend, p. 180. 
1935b Brachicoma, Townsend, pp. 175» 180. 
1935b Laccoprosopa. Tomsend, p. 180. 
1936 Brachycoma, Biderlein, p. 222. 
1937 Bombobrachycoma, Tomsend, pp. 183-184. 
1937 Brachicoma, Townsend, pp. 183-185, 198, 201-202, 212. 
1937 Laccoprosopa, Tomsend, pp. 198-199. 
1940 Laccoprosopa, Hallock, pp. 136, 138. 
1948 Brachycoma, Day, pp. 42, 44, 46, 128, 137. 
1954 Brachycoma, Broes, Ifelander, and Carpenter, p. 357. 
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1955 Brachicoma. Domes, pp. 525, 529. 
1956 Brachicoma, Dodge, p. 182. 
1956 Bombobrachycoma. Dodge, p. 184. 
1956 Kennesawmyia Dodge, p. 182. [HEW SYNONYMY], Type: Eennesawnyia 
trcncatipennis Dodge, by original designation and monotypy. 
1956 Laccoprosopa. Dodge, p. 182. 
Parafacial setulae extending downwards on parafacialium to below 
level of tip of third antennal, segment and to or almost to level of ventral 
edge of eye, some setulae in ventral two-thirds of row distinctly stouter 
than setulae of upper third; approximately ventral fourth of facial plate 
pale whitish or yellowish in ground color, contrasting with rest of facial 
plate and adjacent facial ridges; second and third antennal segments 
blackish; arista bare; thickened portion of arista longer than length of 
second antennal segment; hinge plate elongate, twice as long as mid width, 
sides diverging upwards from middle; palp brownish-black, elongate, nearly 
cylindrical; presutural acrostichals seldom differentiated; usually three 
dorsal katepistemals, rarely two; ventral surface of membrane of cell H 
from knot in Bg to crossvein r-m. completely microtrichiate; apical pos­
terodorsal bristle of hind tibia differentiated, as large as or nearly as 
large as apical dorsal bristle (one apparently unde scribed Pale arctic 
species without a distinctly differentiated apical posterodorsal bristle); 
abdomen without "fixed" spots, the pollen pattern changing with differing 
incidences of illumination ; third abdominal tergum with median marginals, 
except occasionally in B. sarcophagina (Tns. ) and very rarely in B. setosa 
Coq. ; terminalia blackish in ground color except for B. davidsoni Coq. 
with orange terminalia. 
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Brachicoma is easily recognized once one has become familiar with the 
general habitus of the head. The distinguishing features are rather 
subtle modifications in the shape, vestiture, and color of différait 
structures, however, and these are difficult to describe accurately enough 
for key use. The third antennal. segment is unusually bulky, and is 
roughly triangular in cross-section. This is characteristic of the genus, 
but the segment is commonly collapsed in dried specimens so that the 
appearance is changed. The setae next to the vibrissae are comparatively 
larger than in most other paramacronychiine genera, and the parafacials 
usually more nearly parallel to the sagittal plane of the fly. 
Bondani (1856) designated Tachina nitidula Meig. as type of Brachi­
coma. and later gave nitidula Meig. of Bondani as a synonym, of Braeh-i coma 
devia (Fall.). Since the type of a genus is what an author states to be 
the type regardless of what the author actually has; the legitimate type 
of Brachicoma is nitidula Meig., which is a tachinid. The first available 
name for this genus is Laccoprosopa Tns. However, the extensive usage 
built up around Brachicoma is probably sufficient to warrant an appeal to 
the International Commission on Zoological Nomenclature for a decision to 
set aside the original type designation. The bibliography given above for 
the genus is by no means complete. A number of North American references 
in which Brachicoma appears merely as a heading for a list or in other 
trivial ways, and most European references have been excluded. 
At the time of the original description Bondani (1856) credited the 
genus to "Mgn"; but, according to Bondani (1859)» this was a typographical 
error, and the genus was to be credited to himself. Meigen did not erect 
a new genus Brachicoma at any time. 
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The uses of Brachycoma listed above should probably all be classified 
as erroneous subsequent spellings with the exception of Day's (1948). In 
the latter work the original spelling of the genus name (Brachicoma) is 
given, and the spelling used would probably be interpreted as an invalid 
emendation. However, Day's work is fairly recent; and the name is almost 
certain to have been emended previously in the European literature. 
The known data on the biology and first instar larvae of this genus 
are uni form and at the same time distinct from, that known about related 
genera. The four Nearctic species have all been reared from bumble bee 
nests (a specimen of B. setosa is labeled "ex larvae of Autographa cail-
fornica Speyer" also), and the first instar larvae of de via, sarcophagina. 
and setosa have very unusual scale-like structures on the lateral integu­
ment. The most conspicuous scales resemble an hour glass in outline. The 
first instar larva of B. davidsoni is not yet known. Brachicoma devia has 
also been recorded from the nest of Tespula sylvestris (Scop. ) in Europe 
(Brauer and Bergenstamm, 1893). 
Dodge (1956) erected Kennesawmyia for a specimen described as a new 
species, truncatipennis, with truncate wings; but I believe the specimen 
is only a freak or mutant of Brachicoma sarcophagina. Except for the wing 
character the type of truncatipennis does not show any significant dif­
ferences from males of sarcophagina, even in terminalia. If the species 
were distinct, they would be the first two species in the Sarcophagidae 
without known differences in the male terminalia. The separate generic 
status for truncatipenni. s is scarcely defensible in any case. If it is 
separated, then setosa and sarcophagina should also be put in separate 
genera; since sarcophagina has more characters in common with truncatipen-
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Dis than -with setosa. Furthermore, in other calyptrates with comparable 
wing modifications the modification is limited to the male sex or is 
developed to a significant degree in the male sex only. Thus, if trun­
catipennis is not a freak, the female "would be expected to have a normal 
or almost normal wings. 
The phylogenetic relationships of the species within the genus can be 
represented by the diagram given in Chart 3 below. These relationships 
are based partly on the fact that setosa and devia are so closely related 
setosa devia 
sarcophagina 
n. sp. ? 
(Palearctic) 
davidsoni 
Chart 3. Phylogenetic relationships within Brachicoma 
that any hypothesis other than that they are derived from the same immedi­
ate common ancestor is too improbable to be acceptable. Surely B. sarco-
pbA/rî na cannot be regarded as a species which has rapidly diverged from 
either of the other two, since the few differentiating characters it has 
appear to be the more primitive ones. B. sarcophagina is thus probably a 
relict species with respect to setosa and devia. 
Because of the unique shield-like structure formed by the fused pre­
gonite s in the devia group (devia, setosa, and sarcophagina), there is 
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little to object to in the hypothesis that these three are derived from 
the same immediate common ancestor. That davidsoni (or the apparently 
mdescribed Palearctic species) cannot be derived from this ancestor or 
from any point within the devia group should be obvious; since it has two 
separate pregonites, "which are of the primitive calyptrate type. To 
hypothesize that davidsoni (or the Palearctic species) is derived from 
•within the devia group would necessitate hypothesizing that the unique 
pregonite structure of the devia group is polyphyletic, or that the sepa­
rate pregonites of davidsoni (or the Palearctic species) represent a 
remarkable reversion to the primitive state. Neither of these alternates 
is very plausible 
The more elongate haustellum with the associated modifications mould 
support grouping devia, set osa, and davidsoni with sarcophagina separated 
on the basis of its short haustellum and more heavily pollinose prementum, 
both relatively primitive characters. The trend towards longer probos-
cides in the Sarcophagidae has already been mentioned, however; and in 
this light it is easier to believe that davidsoni paralleled devia and 
setosa in this matter than to believe that sarcophagina is the most remote 
species of the four. 
There does not seem to be any way for constructing a reasonable 
hypothesis giving the relationships of the undescribed Palearctic species 
to davidsoni, and so the diagram has been left incomplete. It may be that 
the two were derived on separate occasions from the Brachicoma line, but 
there is also a remote possibility that they are both derived from a 
common ancestor distinct from and contemporaneous with the common ancestor 
of the devia group. 
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Key to the Nearctic Species of Brachicoma; 
1» Terminai,! a largely reddish or orange; pre suturai aeros— 
tichals weakly differentiated. ...... B. davidsoni Coq., p. 199 
Terminalia blackish; presuturai acrostichals seldom 
. d i f f e r e n t i a t e d  . . . . . . . . . . . . . . . . . . . . . . . . . . 2  
2. Prementum. of usual form, rather stout, pollinose, shorter 
.. than combined length of second and third antenna! seg­
ments; anterodorsal bristle row of hind femur regular, 
no bristles displaced from line of row near distal end 
of row; third abdominal tergum with smaller and usually 
semi-erect median marginals. .... .B, sarcophagina (Tns. ), p. 203 
Prementum elongate, slender, frequently largely bare of 
pollen, longer than combined length of second and third 
antennal segments; anterodorsal bristle row of hind 
femur almost invariably irregular near distal end, one 
or more bristles displaced from line of row; third 
abdominal tergum usually with strong erect median mar­
ginals 3 
3. Apical posterodorsal bristle of hind tibia from 0.9 to 
1.1 times as long as apical dorsal bristle 
B. devia (Sndwl.), p. 201 
Apical posterodorsal bristle of hind tibia about 0.8 
times as long as apical dorsal bristle, or less 
. .B. setosa Coq., p. 205 
Brachicoma davidsoni Coquillett, 1894 
(Figs. 88-92) 
1894 Brachycoma davidsoni Coquillett, pp. 171-172. 
1897 Brachycoma davidsoni, Coquillett, pp. 10, 22, 131. 
1919a Bombobrachyeoaaa. davidsoni, Townsend, p. 157. 
1926 Brachycoma davidsoni, Frison, p. 224. 
1931b Bombobrachyccana davidsoni, Townsend, p. 73. 
1935b Bombobrachyccana davidsoni, Townsend, p. 180. 
1936 Brachycoma davidsoni, Lee H. Townsend, pp. 92, 93. 
1937 Bombobrachycoma davidsoni, Townsend, p. 183. 
1953 Brachicoma davidsoni, Byckman, p. 146. 
Length, about 8.5 mm. 
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Prementum longer than second, and third antennal segments combined; 
pre suturai acrostichals weakly differentiated; anterodorsal bristle row of 
hind femur usually irregular near distal end, one or more bristles dis­
placed from line of row; third abdominal tergum with median marginals; 
terminalia largely orangish in ground color; pregonites separate, hook-
like, and forked at tip; aedeagus without prominent lateral spinules. 
Further descriptive notes are included in the discussion following B. 
sarcophagina. 
No types were indicated for this species in the original description, 
but Townsend (1931b) later stated that the male holotype was in the U. S. 
National Museum. The "Regies," as modified, by the "Opinions" and "Copen­
hagen Decisions," are not completely clear as to what constitutes a lecto­
type designation; but, since one of the males in the U. S. National 
Museum is labeled as if it were the type of the species, Townsend1 s action 
can be construed as a lectotype designation. If Townsend? s action does 
not constitute the designation of a lectotype, then there are several syn-
types in the U. S. National Museum and in the Muséum of Comparative 
Zoology at Harvard University. 
Material examined: several males and females of the original type 
series from Los Angeles, Calif, plus two males and one female as follows; 
COLORADO: l£, Walsenburg, 14-viii-1928; 1«?, Boulder Co., 2-viii-1956 
(Chas. E. Hicks). 
WYOMING; Id, Laramie Mts., viii-1895. 
Presumed lectotype: male, U. S. National Museum, from Los Angeles, 
Calif., reared from larvae of Bombus fervidns (Fab.). 
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Brachicoma devia (Sundewall, 1820 
THii. 93-96) 
1820 Tachina devia Sundemll, p. 67» 
1856 Brachicoma nitidula. Rondani, p. 69. (Misdetermination of Tachina 
nitidula Meig.). 
1859 Brachicoma devia. Bondani, pp. 203, 204. 
1889 Brachycoma devia. Brauer and Bergenstamm, pp. 84, 121, 179, Fig. 173 
(head). 
1894 Brachycoma devia. Brauer and Bergenstamm, pp. 546, 584. 
1897 Brachycoma devia. Coquillett, p. 131. 
1901 Brachycoma devia. Villeneuve, p. 83. 
1910 Brachicoma devia. Coquillett, pp. 515, 580. 
1926 Brachycoma devia. Frison, p. 225. 
1928 Brachycoma devia. Aldrich, p. 11. 
1935b Brachicoma devia, Townsend, p. 180. 
1936 Brachycoma devia. Lee H. Townsend, pp. 92, 93. 
1937 Brachicoma devia, Townsend, p. 184. 
Length, 8.0-10.0 mm. 
Prementum longer than second and third antennal segments combined; 
pre suturai acrostichals seldom differentiated; anterodorsal bristle row of 
hind femur irregular near distal end, one or more bristles displaced from 
line of row; third abdominal tergum with strong erect median marginals; 
terminalia blackish in ground color; pregonites fused and broadly expanded 
as a sort of shield around base of aedeagus, lateral profile showing two 
major points (pointed anteriorly), posterior point from a somewhat flat­
tened ventral projection, length of ventral edge of projection shorter 
than distance between tips of points; aedeagus with prominent lateral 
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spirmles (visible in posterior view). For comments on other characters of 
this species see the discussion following the description of B. sarco­
phagina. 
Material examined; 7 males and 5 females as follows: 
ALASKA : Id1, Healy, 6-vii-1921; 1$, Savonosky, Naknek Lake, vii. 
ALBERTA: 2dd, McMorray, 21-vii-1953 (G. E. Ball). 
MâCKEHZIE: Id, "Reindeer Depot, " Mackenzie Delta, l-viii-1948 (J. R. 
. . .  V o c k e r o t h j . .  . . .  
NORTHWEST TERRITORIES: Id, Norman Wells, 24-V-1953 (J. S. Waterhouse). 
ONTARIO: Id1, Lowbush, Lake Abitibi, 23-vi-1925 (N. K. Bigelow); 1$, same 
. data, bub.20-vii-1925; 1$, same data, but l6-viii-1925; 1$, 
MacdiermLd, 10-vi-1921 (N. K. Bigelow). 
"ÏUK0N: Id, TSbitehorse, 2-vii-194& (Mason and Hughes); 1$, Ihitehorse, 
, 26-vi-1949 (B. Hocking). 
The following additional specimens have also been examined; but, 
since they are females, their identification is uncertain. The first two 
specimens appear to be closer to devia; the last three, closer to setosa. 
ONTARIO: Low Bush, Lake Abitibi, 15-viii-1925 (N. K. Bigelow). 
WASHINGTON: Mb. Rainier, _ 28-vii-1922 (A. L. Melander). 
ALASKA: Anchorage, l6-vii-1948 (F. S. Blanton). 
ONTARIO; Davisville, 27-vi-1937 (H. S. Parish). 
IDAHO: Mt. Moscow, 2$-vii-1927 (J. M. Aldrich). 
Type: male, in Stockholm (presumably the Naturhistoriska Riksmuseet), 
from Sweden, according to Tesnsand (1937). 
This and a few other sarcqphagid names have always been credited to 
Fallai rather than Sundewall. The title page of the publication in *hich 
devia was described credits Sundewall with the authorship, however. 
Fallen merely "presided" over the work, ffoich apparently was something on 
the order of a thesis. 
None of the North American specimens of this species has been reared, 
but European specimens have been reared from the nests of several species 
of Bombus and from the nest of Vespula sylvestris (Scop. ). 
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Brachicoma sarcophagina (Townsend, 1891) 
(Figs. 83-8?) 
1891a laccoprosopa sarcophagina Townsend, pp. 365, 366. 
1897 Brachycoma sarcophagina, Coquillett, p. 132. 
1910b Brachicoma sarcophagina, Coquillett, p. 557. 
1910 Brachyc™"3- sarcophagina, Smith, p. 783. 
1922 Brachycoma sarcophapjna, Plath, p. 194. 
1925 TAccoprosopa avium, Dobroscky, p. 280, teste Hallock, 1937. Nopen 
- nudum. 
1925a Brachycoma sarcophagina, Johnson, p. 211. (in part, not Maine rec-
ords). 
1926 Brachycoma sarcophagina, Frison, pp. 223-225, 232, 234» plate XVII 
(adult, puparium, larva). 
1928 Brachycoma sarcophagina, Frison, pp. 168, 195. 
1930 Brachycoma sarcophagina, Frison, pp. 650, 663. 
1931b Laccoprosopa sarcophagina, Townsend, p. 73. 
1934 Brachicoma devia, Curran, p. 404, Fig. 10 (head). 
1934 Brachycoma sarcophagina, Plath, pp. xv, 142, plate 4 (larvae). 
1935b Laccoprosopa sarcophagina, Townsend, p. 180. 
3.936 Brachycoma sarcophagina, Lee H. Townsend, pp. 92-98, Figs. 1-13 
(immature stages). 
I937 ccoprosopa sarcophagina, Hallock, pp. 258, 259. 
1937 f-fl-ccoprosopa sarcophagina, Townsend, p. 198. 
1938 Brachycoma sarcophagina, Brimley, p. 368. 
3.94O Laccoprosopa sarcophagina, Hallock, pp. 138-139. 
1951 Brachycoma sarcophagina, Boback, pp. 338, 339 , 340, 341, 342, 343, 
358, Figs. 29, 42, 70 (third instar larva). 
3.953 Brachicoma sarcophagina, Byckman, p. 144» 
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1954 Laccoprosopa sarcophagina. Dodge and. Seago, p. 53» 
1956 Kennesawmyia truncatipennis Dodge, pp. 182-183, Figs. 1-6 (male 
terminalia). [MEW SYNONYMY]. 
Length, 5.0-8.0 mm. 
Prementum shorter than second and third antennal segments combined, 
stout; presutural acrostichals not differentiated; anterodorsal bristle 
row of hind femur regular, no bristles displaced from line of row near 
distal end; third abdominal tergum usually with small and sub erect median 
marginals, latter sometimes large; terminalia blackish in ground color; 
pregcmites fused and broadly expanded, forming a shield around base of 
aedeagus, lateral profile showing one major point anteriorly and a large, 
broad, more or less evenly rounded ventral projection posteriorly; aedea­
gus without prominent lateral spinules. 
B. sarcophagina shows farther differences from other species in the 
genus, but these differences are subtle and less usable in classification. 
It averages .smaller in total size; the parafacialium is someiiiat narrower; 
the wing is broader with respect to its length; the hind femur usually has 
one (occasionally two) subapical dorsal bristles; and the sixth tergum of 
the female is entire, or only rarely deeply incised. The other species of 
the genus are usually larger and usually have a broader parafacialium, a 
proportionately narrower wing, two or three subapical dorsal bristles on 
the hind femur with rare exceptions, and usually a deeply incised or 
divided sixth tergum. in the female. 
Material examined; the two holotypes, 79 males, and 29 females as 
follows: 
GSTARIO: London; Pfc. Pelee. 
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GEORGIA; Clayton; Benne saw Mt. (Cobb Co»); Levelland Mte (Union Co»); 
Mt. Enotah (Towns-Union Cos.); Prattsdurg [sicij; Eabtm Bald (Rabun 
Co.); Wayah-Bald (Macon Co.). 
ILLINOIS: »S. Ill," 
IOM; .Ames; .4 mi. E. Gilbert; Lacey-Keo sauqua State Park (Van Bur en Co.). 
MARYLAND; Pl.uinmers Is.; Woodstock. 
MASSACHUSETTS: Forest Hills, reared from B""fc"« bi «tus Cresson. 
MISSOURI;. Kirkwood. 
KES? JERSEY;. Lakehurst; Lake wood; Manahawkin; Pemberton; Rancocas Park. 
HE3[ YORK: Biverhead, Long Island. 
NORTH _ CAROLINA: Raleigi. . 
OHIO; Amherst; Lima; Put-in-Bay, from Bombus perplesus Cresson; Summit Co. 
TENNESSEE; "3D Heath Bald,n Gatlinburg. 
VIRGINIA; Falls Church; Vienna, reared from nest of Bombes bima.r»»Ta.tus 
.Cresson. 
Types: Laccoprosopa sarcophagina Tns., female, University of Kansas 
collection, from Carlinville, 111. (Robertson). Kermesawmyia truncatipen-
nis Dodge, male, Cat. No. 62334, U. S. National Museum, from Kennesaw Mt. 
(Cobb. Co.), Georgia, 17-iv-1953 (H. B. Dodge). 
Brachicoma setosa Coquillett, 1902 
(Figs. 97-102) 
1902b Brachycoma setosa Coquillett, p. 117. 
1925a Brachycoma sarcophagina, Johnson, p. ?"nr (in part, Maine records 
. only). 
1938 Brachycoma sarcophagi na, Procter, p. 367. 
Unverified reference; 
1921 Brachycoma sarcophagina. Cole and Lovett, p. 303. 
Length, 7.0-9.5 mm. 
Prementum longer than second and third antennal segments combined; 
comparatively slender; presutural acrostichals not or but very weakly dif­
ferentiated; anterodorsal bristle row of hind femur irregular near distal 
end, one or more bristles displaced from line of row (one specimen with a 
regular row on one side only); third abdominal tergum usually with strong, 
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erect median marginals; termina]la blackish in ground color; pregonites 
fused, broadly expanded, lateral profile showing two major points (pointed 
anteriorly), posterior point from a somewhat concave ventral projection, 
length of ventral edge of projection longer than distance between tips of 
points; aedeagus without prominent lateral spinales, a few minute spinules 
visible under high magnification. 
The apical posterodorsal bristle of the hind tibia of this species 
ranges from about 0.5 to 0.8 of the length of the apical dorsal bristle. 
In devia the two bristles are approximately equal in size. For further 
comments on the characters of this species see under sarcophagina. 
Material examined: the holotype, 55 males, and 16 females as follows: 
BRITISH COLUMBIA: Kaslo; London Hill Mine; Mt. Bevelstoke; Bobson. 
ARIZONA: Grand Canyon National Park (North rim). 
CALIFORNIA: Bass Lake (Madera Co.); Bishop; Davenport (Santa Cruz Co.); 
. .Eureka; Lone Bine;,Mt. Heme Cru; Pfeiffer Big Sur State Park 
(Monterey Co.); Pinecrest (Tuolumne Co.); San Francisco [Id1, 2$g, 18-
vi i i-1955 (Mr. Semmens), ex. nest Bombus,vosnesenskii Badoszkowskil: 
Siskiyou N. F.; Stanford Univ.; Topanga Cn., Los Angeles. 
COLORADO: Cameron Pass; Cochetopa Natl. For.; Moraine .Science Lab, 
. (Boulder Co.). 
IDAHO:. Moscow; Mts., Moscow; Wallace; Tale (Latah Co.). 
MAINE: Eagle Lake, Mt. Desert Is. ; S. W. Harbor, Mt. Desert Is. 
MŒTTÂNA: Skalkaho Pass, .Hamm. . 
OEEGŒî:. Brightwood; Corvallis; Eugene [ex larvae of Autographa califor-
nica Speyer, lot 49-10241, H. H. Crowellj; Lick Çr. ES, Wallowa Natl. 
Forest; Mt. Hood; Toncalla. 
UTAH:. Allen Canyon; "Bvr. Cr.,« Longan Can.; Bryce Canyon (Garfield Co.); 
. Garden City. 1 .• - , 
WASHINGTON: Buckley; Lake Waha; Mt. Baker; N. Bonneville; Pullman. 
Type: male, Cat. No. 6227, U. S. National Museum, Beulah, New 
Mexico, 24-vii (T. D. A. Cockerell). 
Another specimen is labeled TNorfch Carolina, reared from nest of mud 
dauber wasp. Taking both the question mark and the distance from the 
usual range of the species into account, the locality would seem to be an 
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error. It is not clear from the label whether the rearing record is in 
question also or not» If the specimen was reared from, a mud dauber* s nest 
from uncertain source, then this would constitute further evidence that 
species of Brachicoma are not strictly confined to bumble bee hosts. 
CATTA3CMA. Reinhrad, 1947 
1947 Cattasoma Reinhard, p. 97. Type: Cattasoma mediocris Reinh., by 
original designation, 
Parafacial setulae minute, extending downwards on parafacialium to 
level of tip of antenna and to near anteroventral part of eye; ventral 
edge of facial plate pale in ground color, contrasting with rest of facial 
plate, pale area about equal in length to length of second antenna! seg­
ment; second and third antenna! segments orangish; arista short plumose, 
the longest dorsal rays from two to three times the width of the thickened 
portion of the arista; length of thickened portion of arista subequal to 
length of second antennal segment; hinge plate nearly quadrate, about as 
long as mid width, dorsal edge slightly widened; palp yellow to orange, 
clavate, pointed and usually blackish at tip; presutural acrostichals not 
differentiated; usually two dorsal mesokatepistemals; ventral surface of 
cell B completely microtrichiate; apical posterodorsal bristle of hind 
tibia not differentiated; abdomen without striking black spots as in 
•ffohifahrtia; third abdominal tergum without median marginals; "first geni­
tal tergum" usually blackish in ground color, ninth tergum orange to 
yellowish. 
The species of this genus are smaller than the other Nearctic Para-
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macronychiini on the average, and they are a little more densely white 
poil 1inose, No reliable external characters for separating the species 
have been found; hence, the descriptions of the species have had to be 
based on the male terminalia. As far as is known the genus is restricted 
to southwestern North America, 
My notes on the holotype of Cattasoma mediocris Beinh. were made 
before the new species were known; and, unfortunately, are not adequate 
for separating the new species from mediocris. The characters of medio­
cris used in the key below have been taken from Reinhard1 s description. 
Key to the Males of Cattasoma: 
1. Aedeagus with a long anterior projection near the middle 
of shaft, projection standing at nearly a right angle 
to axis of aedeagus; pregonites separate, slightly 
expanded near tip, and with a small subapical excision 
... festinaas Beinh., p. 208 
Aedeagus without projection from anterior edge; pre­
g o n i t e s  n o t  e x p a n d e d  n e a r  t i p ,  s o m e t i m e s  f u s e d  . . . . . . . . . . 2  
2. Aedeagus on front side near middle with two pairs of 
hook-like processes, one directed forward and one 
directed forward and upward. . C. mediocris Beinh., p. 210 
Aedeagus without such processes. ..............3 
3. Pregonites fused together, fusion product notched at tip; 
postgonite with a prominent hooked tip; lateral margin 
of aedeagus distal to shaft in posterior view an even, 
convex curve ...... .......C. galena, n. sp., p. 209 
Pregonites not fused, postgonite with only a vestigial 
hook at tip; lateral margin of apical region of 
aedeagus in posterior view irregular, a deep excision 
separating two major prominences ...... Ç. omen, n. sp., p. 210 
Cattasoma festinans Reinhard, 1947 
(Not Figured) 
1947 Cattasoma festinans Reinhard, pp. 98-99, 102, Fig. 4 (male termi-
nalxa), • 
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Length, 4.0 mm. 
The long appendage from, the anterior surface of the aedeagus and the 
pregonites with enlarged tips are characteristic of this species. The 
projection of the aedeagus resembles the "phallic tube" of other Para-
macronychiini, but the phallotreme is actually located more distally on 
the anterior surface of the aedeagus. The postgonites of this species are 
also unusually slender and bent at a shallow angle near the middle. 
Material examined: the holotype and two males as follows: 
TEXAS: Chisos Mts. ,• (Brewster Co,), Tex,, "VI 10-12-08" (Mitchell and 
Cushman). 
Id" without data. 
Type: male, University of Kansas collection, from Marathon, Tex., 
9-vii-1938 (Jean Russell). 
Cattasoma galena, n. sp, 
(Figs. 127-130) 
Length, 5-5-6.5 mm. 
The pregonites have fused in this species, but there is a notch at 
the anteroventral apex of the fusion product indicating its origin. The 
postgonites with a rather characteristic hooked tip, as shorn in Fig. 127. 
The aedeagus is notable for its comparative simplicity. The hook-like 
process (actually paired) from the posterior half of the ventral end of 
the aedeagus visible in lateral view is membranous. Consequently, in 
dried specimens this process may be collapsed against the body of the 
aedeagus, and may not be evident. 
Holotype: male, to be deposited in the U. S. National Museum, from 
Estancia, H. Mex., 23-vi-1929 (Panter) [The collector's name is not very 
legible and may be incorrectly interpreted here]. 
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Paratope : male, Santiago, L. Calif,, 8-vii-193S (Michelbacher and 
Ross). 
Cattasoma mediocris Reinhard, 1947 
(Not Figured) 
1947 Cattasoma mediocris Reinhard, pp. 97-98, 102, Fig. 3 (male ter-
minalia). 
Length, 5.5 mm. 
According to Reinhard (1947) this species would differ from the 
others in the genus in having two pairs of hook-like processes on the 
anterior side of the aedeagus. The figure of the male terminalia given by 
Reinhard would also seem to indicate that the pregonites were slender and 
free. The species is known only from the holotype. 
Holotype: male, Big Bend Park, Brewster Co., Texas, l-vii-1937 
(R. H. Baker), in the collection of H. J. Reinhard. 
Cattasoma omen, n. sp. 
(Figs. 131-135) 
Length, 4.5-5.5 mm. 
The posterior profile of the aedeagus of this species shows pointed 
subapical projections (projecting laterally) and. blunt apical projections 
(also projecting more or less laterally), as shown in Fig. 132. The pre­
gonites are broadly fused to the "ninth s ternit e," and are not especially 
hook-like. 
Holotype: male, to be deposited in the U. S. National Museum, from 
"Rustlers Park, Cove Creek Can.. Chiricahua Mts., Jly, 8-12-40, D. G. 
Hall." [Arizona]. 
Three females probably belong to this species. Two have the same 
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collection, data as the holotype, and one is labeled "Sunnyside Can., 
Hoachuca Mts., Jly, 8-12-40, D. G. Hall." [Arizona], 
JSlflTHttANDRA Brauer and Bergenstamm, 1891 
1391 Erythrandra Brauer and Bergenstamm, pp. 368, 415, 436, 444. Type: 
Erythrandra picipes B. & B., by monotypy, 
1892a Sarcoclista Toms end, pp. 122-123. [NEW SYNONYMY]. Type: Sarcoclis-
ta dakotensis Tns., by original designation and monotypy. 
1892a Trixoclista Townsend, pp. 102-103. [NEW SYNONYMY]. Type: Trixo­
clista distincta Tns. , by original designation and monotypy. 
1892b Sarcoclista. Townsend, pp. 140, 143. 
1892b Trixoclista. Townsend, pp. 136, 142. 
1893 Erythrandra. Brauer and Bergenstamm, pp. 165, 230. 
1910b Araobia, Coquillett, p. 617. (in part). 
1910b Erythrandra, Coquillett, p. 540. 
1910b Sarcoclista. Coquillett, p. 602. 
1913b Trixoclista. Townsend, p. 304. 
1916 Erythrandra. Aldrich, p. 21. 
1916b Eubrachycoma Townsend, p. 19. Type: Brachycoma apicalis Coq., by 
original designation and monotypy. 
1924 Erythrandra. Aldrich, p. 211. 
1925a Brachycoma. Johnson, p. 211. (in part). 
1935b Erythrandra. Townsend, p. 198. 
1935b Eubrachycoma, Townsend, p. 198. 
1935b Sarcoclista. Townsend, p. 197. 
1935b Trixoclista. Townsend, p. 198. 
1938 Erythrandra. Townsend, pp. 84, 85. 
,1938 Eubrachycoma, Townsend, p. 85. 
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1938 Sarcoclista. Townsend, pp. 91-92. 
1938 Trixoclista. Townsend, pp. 95-96. 
194D Erythrandra. Hallock, pp. 236, 139-140, 140. 
1955 Erythrandra, Domes, pp. 525, 531» 
1956 Rabunmyia Dodge, p. 184. [NEW SYNONYM!]. Type: Rabunmyia compressa 
Dodge, by original designation. 
Parafacial setulae extending downward on parafacialium to below level 
of tip of third antennal segment and to anteroventral region of eye; ven­
tral region of facial plate dark, the same color as rest of facial plate; 
second antenna! segment orangish, third segment orange to blackish; arista 
short to long pubescent, longest rays from one to two times width of 
thickened portion of arista, thickened portion of arista not as long as 
length of second antennal segment; hinge plate vistigial to quadrate, 
never longer than mid width, not noticeably widened dorsal ly; palp 
orangish, usually nearly cylindrical, but tip sometimes slightly widened; 
presuturai acrostichals differentiated, usually three dorsal mesokatepi— 
stemals, sometimes two; ventral surface of cell H completely nàcrotri-
chiate; apical posterodorsal bristle of hind tibia usually differentiated 
and about as large as apical dorsal bristle, sometimes undifferentiated 
in E. distinct a Tns. ; abdomen without pronounced black spots as in 
Tfohifahrtia; third abdominal tergum. without or with weak median marginals, 
fourth tergum with strong median marginals; terminal,i a orangish or 
blackish. 
The first instar larvae of this genus are much smaller than those of 
Pseudosarcophaga arm era Domes or Wohlfahrtia vigil (Walk. ), and they are 
quite characteristic. There is a projection from the dorsal edge of the 
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ventral "cornu" of the cephalopharyngeal skeleton in both E. picipes B. & 
E* and distincta Tns. In lateral view this projection is rather tri­
angular and located near the posterior end of the "cornu." The first 
instar larvae of other Paramacronychiini have bar—like ventral "cornoa" 
with nearly parallel and relatively straight dorsal and ventral edges. 
This genus can also be recognized from an examination of the 
aedeagus. The middle region of the aedeagus is strongly compressed. The 
figures of the aedeagi of E. distincta do not all show this character 
clearly, because the posterior flange in these specimens conceals the main 
body of the shaft. In such specimens a cross-section near the middle of 
the aedeagus would be T-shaped, but still with the main shaft strongly 
compressed. The middle regions of E. picipes and those specimens of dis­
tincta without a well-developed flange would have a narrow elliptical 
cross-section. The shafts of other Paramacronychiini are more nearly 
circular in cross-section. 
Townsend (1935b) treated Trixoclista and Sarcoclista as distinct 
genera, but the obvious differences between the types are those between 
the sexes. The short petiolate apical cell (formed when ^ .*2 enc^ s 
rather than in the costa) said to distinguish Sarcoclista is only an 
intraspecific variation of E. distincta. 
In erecting Babrmmyia, Dodge (1956) apparently overlooked both Sarco­
clista and Trixoclista, probably because Townsend (1935b and 1938) had 
misplaced these "genera" in the "Myorhinini. " 
Nothing is known of the biology of the species of this genus. 
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Key to the Species of Erythrandra: 
1» Terminal!a and fifth abdominal tergum blackish in ground 
color. E. distincta (Tns.), p. 
Terminalia and usually most of fifth tergum orangish in 
ground color E. picipes B. & B., p. 218 
Erythrandra distincta (Tovmsend, 1892) 
(Figs. 103-120) 
1892a Trixoclista distincta Townsend, p. 103. 
1892a Sarcoclista dakotensis Townsend, p. 123. [NEW SYNONYMY]. 
1897 Sarcoclista dakotensis, Coquillett, p. 40. 
1910b Sarcoclista dakotensis, Coquillett, p. 602. 
1910b Amobia distincta, Coquillett, p. 617. 
1915a Trixoclista distincta, Townsend, p. 20. 
1935b Sarcoclista dakotensis, Toms end, p. 197. 
1935b Trixoclista distincta, Tomsend, p. 198. 
1938 Sarcoclista dakotensis, Tomsend, p. 91. 
1938 Trixoclista distincta, Tomsend, p. 95. 
1956 Eabuamyia compressa Dodge, pp. 182, 183, 184, 186, Figs. 7-10 (male 
terminalia). [NEW SYNONYMY]. 
1956 Rabunmyia fattigi Dodge, pp. 184, 185, 186, Figs. 11-14 (male ter-
mi nain a). [NEW SYNONYMY]. 
Length, 6.5-8.5 mm. 
Except for the color of the fifth tergum and postabdomen, and certain 
details of the male terminalia, this species is practically inseparable 
frocL E. picipes B. & B. Differences have been given in the literature, 
but the authors generally have not allowed for the variability of this 
species. Tomsend (1892a and later papers) separated dakotensis from dis­
tincta on the basis of several characters which are partly differences 
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between the sexes and partly inconsequential differences* The petiolate 
apical cell vs. the open apical cell used by Tomsend is frequently a good 
differentiation in the tachinoid families, but in this case a range from a 
widely open cell to a short-petiolate cell is present. Most of the speci­
mens have the cell open. These variations are not correlated with any of 
the differences in the male terminalia so that the complex could logically 
be broken up into more than one species. 
Dodge (1956) separated compressa from fattigi on the basis of five 
characters involving the dorsal katepisternals, the color of the third 
antenna! segment, the origin of the vibrissa with respect to the rim of 
the subcranial pit, the degree of narrowness of the middle portion of the 
aedeagus, and the shape of the postgonite. The first three vary to such 
an extent and with so little correlation in both this species and E. 
picipes, that one would be ill-advised to place any trust in them without 
some sound evidence in support. Dodge seemed to have such evidence in the 
male terminalia, but the evidence is based on a single male of each "spe­
cies. " The terminalia of further males does not support the separation of 
these "species." 
The extreme narrowness of the middle portion of the aedeagus shown in 
Dodge1 s figure for compressa (1956, Fig. 9) is due partly to the fact that 
the figure was drawn from the dry specimen. After dissection the aedeagus 
appeared less compressed. The aedeagi of the holotype s do differ: 
"fattigi" has a prominent flange on the posterior edge and a broader post­
gonite, while "compressa" lacks the flange and has an unusually narrow 
postgonite. The lack of correlation between the aedeagal and postgonite 
characters has been represented in the figures given here for distincta. 
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The aedeagus shorn in Fig. 114 of a specimen from Minnesota completely 
lacks the flange; but, instead of having a narrow postgonite as in com­
pressa, it has a postgonite (Fig. 113) even broader than that of the holo­
type of fattigi. The holotype of compressa does have the narrowest post­
gonite of the series of males examined, but, with only 14 males available, 
this should not seem, too remarkable. Contrarywise, a specimen from Ari­
zona has a postgonite (Fig. 103) almost as narrow as that of compressa; 
but the aedeagus shows a slight flange. 
The three specimens represented in Fig. 105-110 are included to show 
the variation found in a series collected in the same locality (Colorado) 
on the same date. These specimens do not represent the complete range of 
variation; but they should be homogeneous, being from the same locality, 
and it certainly is not impossible that they are siblings. The post­
gonite and aedeagus in Figs. 115 and 116 are from a specimen with the same 
data as the holotype of fattigi, except that there is no label indicating 
that this specimen was collected at light. 
The only possibility for recognizing more than one species from the 
material available would seem to lie in recognizing the Arizona and New 
Mexico specimens as a new species. In the specimens from these two states 
the humeral plate is blackish, the apical posterodorsal bristle of the 
hind tibia is not well developed, the arista is somewhat longer pubescent, 
and the ventral region of the facial plate tends to become pale in ground 
color [This last character does not affect the generic key, since the 
specimens with the pale area do not key to the Brachicoma couplet—because 
of their undifferentiated apical posterodorsal bristle of the hind tibia]. 
Nevertheless, one of the New Mexico specimens is intermediate in these 
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characters, and the male terminalia do not seem to support this break. 
The southwestern U. S. localities are widely separated from the other 
localities represented, so it •would not be surprising to find that the 
southwestern specimens only represented one extreme in the morphology of a 
single species. Until the intermediate localities are represented, and 
concepts as character displacement can be used; there does not seem to be 
any reason for adding more names to the literature on this relatively 
insignificant species. 
Material examined: the four holotypes, 14 males, and 10 females as 
follows: 
ARIZONA: 2dtf, Botfly Can., Pinal Mts., 5500 ft., 5-ix (C. H. T. Town-
send). [Probably the Pinalino Mts. are meant]; Id1, East Verde River, 
4500 ft., 27-ix (C. H. T. Townsend). 
GEORGIA: Id", Atlanta, 26-iv-1939 (P. ¥. Fattig); 1$, Gracewood, 24-xi-
1951 (J. M. Seago). 
ILLINOIS: , 1<?, labelled only "Forbes. " 
I05SA: lg, Cylinder, 19-viii-1927 (H. .G. Johnston). 
COLORADO: 1<?, Moraine Science Lodge (Boulder Co.), 14-viii-1936 (Helen 
Rodèck); 4^d, same data but 18-viii-1936; 1$, "Western Boulder Co., 
10-viii-1936 (Helen Rodeck). 
MINNESOTA: Id1, 5 mis. SB Pequot lakes, 30-ix-194S (Hicks and Laffoon). 
NEW MEXICO: Id1, 2g$, Hell Canyon . (C. H. T. Townsend) ; Id1, lç, same data 
. plus "oak"; 1$, nHd Hell Canyon, oak fol., 12-ix" (C. H. T. Townsend); 
1$, same data as,preceding but 13-ix. 
SOUTH DAKOTA: 299. Brookings (J. M. Aldrich); Id1, Custer, 15-viii-1940 
(C. E. Mickel). 
Types: Trixoclista distincta Tns., male, University of Kansas col­
lection, from Carlinville, Illinois (Chas. Robertson). Sarcoclista 
dakotensis Tns., female, University of Kansas collection, from Brookings, 
So. Dak., (J. M. Aldrich). Rabunmyia compressa Dodge, male, Cat. No. 
62336, U. S. National Museum, from Rabun Bald, Rabun Co., Georgia, 4714 
ft. alt., 24-ix-1952 (H. B. Dodge). Rabunmyia fattigi Dodge, male, Cat. 
No. 62335, U. S. National Museum, from Atlanta, Georgia, 20-V-1949, at 
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light (P. W. Fattig). 
Erythrandra picipes Brauer and Bergenstamm, 1891 
(Figs. 121-126) 
1891 Erythrandra picipes Brauer and Bergenstamm, pp. 368, 415} 436 
1893 Erythrandra picipes, Brauer and Bergenstamm, p. 165. 
1897 Brachycoma apicalis Coquillett, p. 131. 
1910b Erythrandra picipes, Coquillett, p. 540. 
1916 Erythrandra picipes » Aldrxch, p. 21. 
1916b Eubrachycoma apicalis, Tomsend, p. 19. 
1919 sarcofahrtia atlantica Parker, pp. 202, 203. [NEiY SYNONYMY]. 
1924 Erythrandra picipes, Aldrich, p. 211. 
1925a Brachycoma apicalis, Johnson, p. 211. 
1927 Erythrandra picipes, Aldrich, p. 2. 
1928 Brachycoma apicalis, West, p. 824. 
1931b Erythrandra picipes, Tomsend, p. 77. 
1932a Sarcofahrtia. atlantica, Hall, p. 103. 
2.935b Erythrandra picipes, Tomsend, p. 198. 
1935b Eubrachycoma apicalis, Tomsend, p. 198. 
1937 Erythrandra picipes, Hallock, p. 259. 
1938 "P-T*vthrandra picipes, Townsend, p. 84. 
1938 Eubrachycoma apicalis, Tomsend, p. 85. 
I94O Erythrandra picipes, Hallock, p. 140. 
1940 Eubrachycoma apicalis, Hallock, p. 140. 
1941 Brachycoma apicalis, Ouellet, p. 138. 
1954 sarcofa1rrtia atlantica, Boback, p. 56. 
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1955 Erythrandra picipes. Domes, pp. 520, 521, Figs. 4, 5, 9 (first 
instar larva). 
Length, 6.5-8.5 am. 
Although this species is quite variable in many features including 
those of the male terminalia, it is readily distinguished from. E. 
distincta. The latter has both the fifth tergum and terminalia blackish 
in ground color. In picipes the fifth tergum is yellowish to orange in 
ground color on the posterior half or so, and the terminalia are also 
largely orangish. 
Tomsend (1935b and other works) maintained that two genera were 
represented in the material considered as a single species here. These 
"genera" were separated on the basis of the extent of the bristling on 
This character varies considerably in the species; and, as far as 
I have been able to determine, will not separate two subspecies much less 
two genera. 
Material examined: the holotype of Sarcofahrtia atlantica Parker, 
30 males, and 27 females as follows; 
SASKATCHEWAN: Roche Percee. 
COLORADO: Buckhom Creek. 
CONNECTICUT: Stamford. 
FLORIDA: Alachua. 
GEORGIA; Jekyll Is.; Kennesaw Mt. (Cobb Co.); Stone Mt. (Dekalb Co.). 
I03A:, Ames; Arikeny; Dickinson Co.; Mb. Pleasant. 
MARYLAND: Beltsville; Cabin John; nr. Plummers Island. 
MASSACHUSETTS: Gt. Harrington; Lunenburg. 
NEE JERSEY: Ramsey;. Vincentom.. 
NEW YORK: Black Mt., Lake George. 
NORTH CAROLINA: Durham. 
NORTH DAKOTA: Mandan. 
OKLAHOMA; miburton. 
MICHIGAN: Burt lake (Cheboygan Co. ). 
MINNESOTA: Crookston; Pine River; St. Paul; Traverse Co. 
SOUTH DAKOTA: Aberdeen, _ 
TEXAS: Brownsville; Kingsville; San Patricia Co. 
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WISCONSIN; Madison. 
Types: Erythrandra picipes £• & B., male, Vienna Natural History 
Museum, from Georgia (Morrison), Brachycoma apicalis Coq., male, Cat. No, 
3638, U. S, National Museum, from Connecticut, Sarcofahrtia atlantica 
Parker, male, probably in the collection of D. G. Hall, from Connecticut. 
PSEUDOSARCOPHAGA Kramer. 1908 
1908 Pseudosarcophaga Kramer, p. 200. Type: Musca affinis Fall., by 
designation of Enderlein, 1928, p. 53. 
1916 Agria. Aldrich, pp. 20, 44. 
1916 Agria. Parker, p. 133. 
1917 Agria. Townsend, pp. 191, 192. 
1928 Agria. Eohdendorf, p. 320. 
1932 Eupseudosarcophaga Tomsend, p. 442. Type: Sarcopnila wami 11 %ta 
Pand., by original designation and monotypy. 
1934 Agria. Curran, p. 409. 
1935b Eupseudosarcophaga. Tomsend, pp. 187, 193. 
1935b Pseudosarcophaga, Tomsend, pp. 175, 180. 
1936 Pseudosarcophaga, Enderlein, p. 221. 
1937 Pseudosarcophaga. Tomsend, pp. 210-211. 
1938 Eupseudosarcophaga. Tomsend, pp. 30-31. 
1954 Agria, Roback, pp. 21, 50, 56, 57. 
1955 Agria, Domes, p. 525. 
Parafacial setulae extending downward on parafacialium to below level 
of tip of third antennal segment and to anteroventral region of eye; ven­
tral edge of facial plate blackish, the same color as rest of facial 
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plate; second and third antennal segments blackish; arista short plumose, 
the longest rays several times width of thickened portion of arista; 
thickened portion of arista a little shorter than to about as long as 
second antennal segment; hinge plate a little shorter than mid width, 
slightly widened dorsally; palp brownish-black, nearly cylindrical, but 
tip slightly expanded; presuturai acrostichals differentiated; typically 
three dorsal mesokatepisternals, but occasionally adjacent setae bristle-
like; ventral surface of cell R completely microtrickiate ; apical postero­
dorsal bristle of hind tibia not differentiated; abdomen without pro­
nounced black roots as in WoHl fahrtia; third abdominal tergum usually 
without, occasionally with small, median marginals; fourth tergum with 
median marginals; terminalia blackish in ground color* 
The nomenclature of this genus is confused. Agria R.—D. has been 
more commonly used than Pseudosarcophaga, but the latter has become more 
prevalent in recent years. The differences of opinion have arisen in the 
identification of the type of Agria. 
Coquillett (1910b, p. 504) designated Musca affinis Fall, as the type 
of Agria; bub this was an invalid designation, since affinis was not one 
of the six nominal species originally included in the genus. Apparently 
the first valid designation of a type for Agria was by Townsend (1916a, p. 
6), who designated Agria punctata R.-D, as the type specie s. 
The difficulty arises in the identification of Agria punctata R.-D» 
Earlier authors had considered it a synonym of Musca affinis Fall., but 
others have considered it to be a synonym of Musca latifrons Fall. The 
latter interpretation appears to have been based on the wording of 
JEÎobineau-De svoidyf s (1830) description of punctata in which the abdcmen 
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was said to have points (spots). In Robineau-Desvoidy1 s descriptions of 
other sarcophagids, the abdomen was not described with a word which would 
appear to signify small, spots, but with words more appropriate to the 
diffuse patterns of typical members of the family. Since latifrons is 
notable for its small, distinct spots; and affinis has a typical sarco— 
phagid pattern, the most likely guess would be that Agria punctata R.-B. 
was a synonym of Musca latifrons Fall. The type of punctata apparently 
has not been examined for a great many years, and it may no longer exist. 
Actually the wording of Robineau-Desvoidy1 s description is not a 
reliable basis for deciding synonymies, especially since the description 
was published in 1830 and the interpretation of it hangs on a single wordj 
It is also presumptuous to conclude that affini g could not fit Robineau-
Desvoidy1 s description. Some specimens of affinis (but none of the North 
American annexa) do have small, rather sharply delimited, black spots; and 
without reliable information on the type of punctata it would be impos­
sible to decide with certainty that punctata was not a synonym of affinis. 
The trend in the literature has been toward the use of Agria for Musca 
latifrons Fall., however; and so this usage has been adopted here. Should 
an appeal ever be sent to the International Commission on Zoological 
Nomenclature, the decision would probably be in favor of the use of Agria 
for affinis and congeners. 
Pseudosarcophaga contains at least three recognizable species. P. 
affi ni ft (Fall. ) and P. manri 11 «ta (Pand. ) are confined to the Palearctic 
Region. The Nearctic species, P. annexa, n. sp., has been confused with 
affjni ft- in the past. No reliable external characters have been found for 
the separation of these species, bat the male terminalia are characteris-
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tic. 
Pseudosarcophaga annexa, n. sp. 
(Figs. 145-147) 
1916 Agria affinis, Aldrich., pp. 44; 45» 95» Figs. 11 and 11a. (in part, 
not references to European material). 
1916 Agria af finis, Gibson, p. 216. 
1925a Agria affinis, Johnson, p. 223. 
1929 Agria affinis, Hall, p. 90. 
1938 Agria affinis, Procter, p. 368. 
1938 Agria affinis, Strickland, p. 215. 
1941 Agria af finis, Quellet, p. 139. 
1945 Agria af finis, Buckell and Spencer, p. 6. 
1946 Pseudosarcophaga af finis, Hikes, pp. 84, 85, 86. 
1947 Pseudosarcophaga af finis, Coppel, p. 39» 
1947 Pseudosarcophaga near af finis, Wilkes, pp. 111-112. 
1948 Agria Dowden, Buchanan, and Carolin, pp. 458-459. 
1948 Pseudosarcophaga af finis, "Wilkes, Coppel, and Mathers, pp. 140, 146, 
149, 151, 152, 153. 
1949 Pseudosarcophaga af finis, Gardiner, p. 96. 
1949 Pseudosarcophaga affinis, House and Traer, pp. 50-53. 
1950 Agria affini s, Dotvden and Carolin, pp. 778-779. 
1950 Pseudosarcophaga af finis, Gardiner, p. 112. 
I95O Pseudosarcophaga af finis, House, pp. 134-136. 
1952 Pseudosarcophaga af finis, H. G. James, p. 72. 
1952 Aprria affinis, Jaynes and Brooz, pp. 1059-1060. 
1952 Sarcophaga af finis, Eaizenne, p. 219. 
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1952 Pseudosarcophaga affinis, Raizenne, p. 271. 
1952 Pseudosarcophaga affinis. Boss, pp. 108, 109. 
1953 Pseudosarcophaga affinis, Boyes, pp. 561, $62-564, 565, 573, 574, 
plate I. 
1953 Pseudosarcophaga affinis. Boss, pp. 19, 21. 
1953 Agria affinis, Strickland, p. 287. 
1954 Agria affinis, Eoback, pp. 7, 14, 17, 57, 106, 107, Figs. 10-13 
(male terminal!a). 
1957 Pseudosarcophaga affinis, Foxlee, p. 38. 
1957 Pseudosar c ophaga affinis. House and Barlow, pp. 145-150. 
Length, 6.0-8.5 mm. 
This species has a much narrower posteroventral process on the pre-
gonite, a narrower postgonite, a larger pump sclerite, and slenderer cerci 
than P. affinis (Fall*). The aedeagi of both species are characteristic. 
Figs. 148-150 of P. affinis have been included for purposes of comparison 
with this species. 
Holotype: male, to be deposited in the U. S. National Museum, from 
Craigs Ht., (Nez Perce Co.), Idaho, 23~vii~l927 M. Aldrich). 
Paratopes; 93 males and 91 females from the following localities: 
ALBERTA: Edmonton; Standard; Waterton. 
BRITISH COLOMBIA: Bear Lake; Carbonate, Colombia River. 
NEW. BEDNSWICK: . Barben. . 
QUEBEC: Lac. J.-Cartier, Parc Laurentides. 
ARIZONA: . "Bustlers Park, Cove .Creek Can., Chiricah.ua Mts. " 
COLORADO: .Pagosa Springs. 
IDAHO: . Çraigs Mt. (Nez Perce Co.); Mb. Moscow; Boise N. For. 
MAINE: Echo Lake, Mt. Desert Is.. 
MASSACHUSETTS: Boxford; Lunenburg; Melrose Highlands; N. Andover Col,; 
North Saugus; near Salem. 
MINNESOTA: Clear River; Cook Co.; Itasca Park. 
NEE HAMPSHIRE: Nashua. 
NEW MEXICO: Alba: Beulah; Cowls s ; Jemez Springs; Las Vegas; Sapello. 
NET? YORK:. Saranac. .. -
OREGON:. Haines; lake of the Woods (Klamath Co.). 
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PEMSYLVAHIA: North Mt, 
UTAH; . «Bvr. Cr., Logan Can. " 
"WASHINGTON: Curlew; Dartford; Northport. 
1SÏCHING: Old Faithful, Yellowstone Natl. Park. 
This species has previously been misidentified as P. affinis in North 
America; and under this name has been reported as a parasite of the cater­
pillars of Choristoneura fumiferana (Clem.), Aglais antiopa (Linn.), and 
Malacosoma spp. The first host would appear to be the normal host, since 
annexa has been reported from it on several occasions. Many of the refer­
ences cited above could not be verified by an examination of the specimens 
reported on; but, since annexa is the only species of this genus known 
from North America, there is little doubt concerning the identity of the 
specimens. 
Buckell and Spencer (1945) list this species, and indicate that it 
has been recorded in the literature as a grasshopper parasite. This 
record must be based on the European literature, since American authors do 
not appear to have published such a record. If this is true, then there 
is no evidence that annexa ever parasitizes grasshoppers. The usual 
biology of the members of this genus are so different that the grasshopper 
record may be a misidentification for another genus of flies. 
According to House and Traer (1949) the average female produces about 
20 first instar larvae, but some may produce as many as 50. As far as is 
known this is the lowest number of larvae normally produced by a member of 
the MiltogramnrLnae; but many of the species of this subfamily are unknown, 
and some of them may normally produce fewer larvae. The same authors des­
cribe an artificial medium for rearing this species, and give further data 
on its biology. The larvae feed for six to eight days and pupate about 
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seven days after this. Coppel (1947) reports that this species over­
winters in the puparium in the ground. 
P. annexa has a complement of 19 or 20 chromosomes (Boyes, 1953). 
Unfortunately, it is the only miltogrammine vzlth reliable data on its 
chromosomes. Several of the Sarcophaginae which have been studied have 
had complements of 14 chromosomes. 
SARCOFAHRTIA Parker, 1916 
1916 Sarcofahrtia Parker, pp. 131-133, 137-138. Type: Sarcofahrtia 
. ravinia Parker, by original designation and monotypy. 
1916 Thelodiscus Aldrich, pp. 20, 63-64, 302. Type: Thelodiscus indivis­
es Aid. [a.synonym of Sarcofahrtia ravinia Parker], by original 
designation and monotypy. 
1919 Sarcofahrtia, Parker, pp. 201-203. 
1925a Sarcofahrtia, Johnson, p. 213. 
1935b Sarcofahrtia. Townsend, p. 180. 
1937 Sarcofahrtia, Townsend, pp. 212-213. 
1940 Sarcofahrtia, Hallock, pp. 127, 135, 141. 
1954 Sarcofahrtia, Roback, pp. 21, 50, 56. 
1956 Sarcofahrtia, Dodge, p. 184. 
Parafacial setulae extending downward on parafacialium to below level 
of tip of third antennal segment and about to level of ventral edge of eye; 
facial plate pale in ground color on about ventral fourth, pale area 
fading into darker color of rest of facial plate, or (montanensis) facial 
plate entirely blackish; second antennal segment orange, third segment 
orange to blackish; arista with longest rays from about as long as width 
_ of thickened portion of arista (montanensis) to several times width of 
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that portion of arista (ravinia); thickened portion of arista about as 
long as second antennal segment or a little longer; hinge plate about as 
long as mid •width, considerably widened dorsal"!y; palp orange, apical 
third slightly swollen; pre suturai acrostichals not differentiated; two to 
five dorsal mesokatepisternals; ventral surface of cell R from knot in Rg 
to cross vein r-m completely microtiichiate; apical posterodorsal bristle 
of hind tibia differentiated or not; abdomen -without prominent black 
spots; third abdominal tergum •without, fourth tergum with median margi­
nals; terminal!a usually orangish, sometimes largely blackish. 
Nothing is knom of the biology of any of the included species. 
Key to the Species of Sarcofahrtia: 
1. Apical posterodorsal bristle of hind tibia not differentiated; 
four or more mesokatepisternals; the two dorsal setulae 
rows of mid tibia regular, band between rows "without 
setulae o n  basal third o f tibia. .  .. .  .  . .. .. .. .. ..2 
Apical posterodorsal bristle of hind tibia strongly dif­
ferentiated, about as large as apical dorsal bristle; 
two dorsal mesokatepisternals; dorsal setula rows of 
mid tibia irregular on basal third, setulae present on 
the intervening band, sometimes only an irregular patch 
of setulae present on this area. . . . S. montanensis Parker, p. 228 
2. Third antennal segment largely orangish; prementum with 
thin pollen. ...............S. ravinia Parker, p. 230 
Third antennal segment largely blackish; prementum with­
out pollen, shining. . . . S, algida, n. sp., p. 227 
Sarcofahrtia algida, n. sp. 
™ (Figs. 140-144) 
Length, 9.0-10.0 mm. 
Approximately ventral fourth of facial plate yellowish in ground 
color, contrasting with rest of facial plate; prementum shining, without 
pollen; third antennal segment largely blackish, with few coarse olfactory 
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pits (possibly numerous pits in female)5 arista with longest rays about 
tvti.ce diameter of thickened, portion of arista; four dorsal mesokatepi­
sternals; long hairs of axillary cord of calypter blackish; terminalia 
largely blackish; apical posterodorsal bristle of hind tibia not dif­
ferentiated; "phallic tube" directed ventrally and close to aedeagus pro­
per, in lateral view no clear space evident between tube and aedeagus; 
postgonite with a small bristle near base, and a membranous sac on the 
mesal surface near base. 
The membranous sac en the postgonite is a remarkable structure very 
much like the sac on the postgonite of Boettcheria cimbicis (Tns. ) and 
close relatives. 
Holotype: male, to be deposited in the U. S. National Museum, from. 
Savonoski, Naknek Lake, Aug., (Jas. S. Sine). 
Paratyper one male, same data as type except collected in July. 
Sarcofahrtia montanensis Parker, 1919 
~ TFigs. 155-158) 
1919 Sarcofahrtia montanensis Parker, pp. 201, 202, 203, Fig. 1 (male 
terminalia), Fig. 3 (hind femur of male). 
1919 Sarcofahrtia madisoni Parker, pp. 201, 202, 203, Fig. 2 (male ter-
nn.nal.ia), Fig, 4 (hind femur of male). [NEW SYNONYMY]. 
1937 Sarcofahrtia femora11 s Reinhard, pp. 63-65» 
1954 Sarcofahrtia madisoni, Eoback, p. 56. 
1954 •Sarcofahrtia montanensis, Eoback, p. 56. 
1956 Sarcofahrtia madisoni. Dodge, p. 189. 
1956 Sarcofahrtia montanensis, Dodge, p. 189. 
Length, 7.5-10.5 mm. 
Facial plate entirely blackish in ground color; prementum thinly pol-
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linose; third antennal segment largely orangish, with only one or two 
large olfactory pits; longest rays of arista a little longer than diameter 
of thickened portion of arista; two dorsal mesokatepisternals; long hairs 
of axillary cord of calypter whitish (with one exception, see discussion 
following); apical posterodorsal bristle of hind tibia well developed, 
about as large as apical dorsal bristle; terminalia largely orangish; 
"phallic tube" large and directed anteriorly at right angles to longitu­
dinal axis of aedeagus; postgonite without bristles, without membranous 
sac near base. 
The sixth tergum of the females of this species lacks pollen. The 
males are characterized by a large, swollen hind femur, which bears a pro­
jection on the posterior side near the base. The hind femora of smaller 
males show these modifications to a lesser degree than larger males. 
Material examined: the three holotypes, 10 males, and 2 females as 
follows: 
BRITISH COHJMBIA: Id1, Kaslo, ll-vii-1912 (R. C. Osburn); 1$. Squamish, 
Diamond Head Trail, 3200 ft., 9-viii-1953 (G. J. Spencer); 1$, Cultus 
Lake, 29-vii-194& (H. R. F02d.ee). 
IDAHO: Id, Moscow Mt., l-vi-190? (J. M. Aldrich). 
MŒTâNA: 2c?d, Glacier Park Sta., 24-vii (J. M. Aldrich) ; lo*, Beaver 
. Creek, 6300 ft., viii-1913 (S. J. Hunter). 
OREGON:' Id, Corvallis, "4-9-1930" (R. E. Dimick); Id, Corvallis, 21-iz-
I93O (J. Wilcox). . 
WASHINGTON: Id, Montesano, 23~vii~l93l (H. H. Beamer); 2dd, Puyallup, 
.9-vi-1936 (J. Wilcox). 
Types: Sarcofahrtia montanensis Parker, male, in the collection of 
D. G. Hall, from Beaver Creek (Madison Co.), Montana, 6000 ft., viii-1913* 
Sarcofahrtia jnaH-î soni Parker, male, in the collection of D. G. Hall, same 
data as type of montanensis. Sarcofahrtia femoral!s Reinh., male, in the 
collection of H. J. Reinhard, from Electron, Wash., 26—vi-1933 (J• 
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Wilcox). 
The synonymy of S. femoralis Reinh. with montanensis has been given 
by Dodge (1956). According to Parker (1919) the tibiae of madisoni 
lacked, the villous hairs typical of montanensis, but this difference does 
not exist between the holotypes. The villous hairs of madisoni are less 
conspicuous on the holotype because of the "way the legs are folded. The 
seemingly conclusive differences in the aedeagus of the type of madisoni 
are really due to the fact that the apical portion of the aedeagus was 
broken off. The broken edges are not apparent except at high magnifica­
tion, but the missing part is still stuck to the upper side of the ninth 
tergum, so there is little question about what has happened. Neither are 
the pregonites of the two types as different as Parker1 s illustrations 
would lead one to believe. The differences appear to be a result of 
drawings made from different angles of view, not of actual differences in 
the specimens. 
The female from Squarm'sh, British Columbia does not look like a typi­
cal specimen of this species. It differs from the other specimens in 
having a black humeral plate and blackish hairs on the axillary cord of 
the lower calypter. Neither of these characters have proven significant 
in other species of the Paramacronychiini; so, perhaps, this female should 
be considered as a melanistic variation within montanensis. 
Sarcofahrtia ravinia Parker, 1916 
7~" [Hgs. 136-139) 
1916 Sarcofahrtia ravinia Parker, pp. 131-137. 
1916 Thelodiscus indivisus Aldrich, pp. 64-65, 113, Fig. 20 (male ter-
. minalia). 
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1916 Sarcofahrtia ravinia, Aldrich, p. 302. 
1925a Sarcofahrtia ravinia. Johnson, p. 213. 
1929 Sarcofahrtia ravi.nia. Hall, p. 90. 
1935b Sarcofahrtia ravinia. Townsend, p. 180. 
1937 Sarcofahrtia ravania [sicj], Seinhard, p. 65. 
1937 Sarcofahrtia ravinia. Tomsend, p. 212. 
1940 Sarcofahrtia ravinia. Hallock, p. 141-142. 
1941 Sarcofahrtia ravinia. Ouellet, p. 138. 
1954 Sarcofahrtia ravinia. Eoback, pp. 7, 56, 108, 109, Figs. 14-16 (male 
terminalia). 
length, 8.0-11.5 mm. 
Approximately ventral fourth of facial plate yellowish in ground 
color; prementum thinly pollinose; third antennal segment orangish, -with 
several large olfactory pits in male, numerous conspicuous pits in female; 
arista short-plumose, longest rays several times as long as diameter of 
thickened portion of arista; usually four dorsal mesokatepisternals, some­
times more; long hairs of axillary cord of lower calypter blackish; apical 
posterodorsal bristle of hind tibia not differentiated; terminalia orange 
in ground color; "phallic tube" directed vent rally, arching away from main 
shaft of aedeagus, a clear space visible between "phallic tube" and main 
part of aedeagus in lateral view; postgonite viith a small bristle near 
base on anterior surface and a membranous sac on inner side near base. 
The sixth tergum of the female is pollinose in this species. 
Material examined: the holotype of Thelodiscus indivisus Aid., 25 
males, and 3 females as follows: 
BE8T BRtESSICK: 1<?, Harvey, 2^-vi-1914 (F. H. McKenzie). 
QUEBEC: Id",. La Trappe, 31-vii-1935 (J. Ouellet). 
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CONNECTICUT: Id, Colebrook, (W. M. Wheeler). 
GEORGIA: Id, Fort Mt., 10-vii-1949 (P. W. Fattig); Id, Babun Bald, "1-7-
1939" (P. W. Fattig); lo, Yonah Mt.,. 20-vi-1936 (P. W. Fattig). . 
MASSACHUSETTS : Id, Arlington^: 16—vi—1920; 3^, Lunenburg (R. T. Webber), 
on 29-V-1914, 14-vi-1914, and 6-vii; 9^d and 1$, Melrose Highlands, 
on 22-V-1918, 4-vi-1917, 7-vi-1908, 22-vi-1920, and 14-viii-1908; 
2dd, Wellesley (J. D. Tothill), on 27-V-1909 and 13-71-1909. 
MICHIGAN: Id, Black River, 15-vi-1934 (D. G. Hall); Id, Bradford Lake, 
. 15-vi-1934 (D. G. Hall). 
NEW JERSEY: Id, Clement on, 10-v-19l6 (C. T. Greene). 
NORTH DAKOTA: Id, Mandan, l6-vi-1918 (J. M. Aldrich). 
OHIO: Id, Mansfield, 4-vii-1928 (D. G. Hall). 
WISCONSIN : 1$, Tenderfoot Lake (Vilas Co.), vii-1912 (i'Âa. S. Marshall). 
Unplaced reference within Sarcofahrtia: 
1945 Sarcofahrtia ravinia, Buckell and Spencer, p. 6 (recorded from 
British Columbia). . 
The specimen on which this record was based was not examined for this 
study. Since S. ravi ni a. has only been known otherwise from eastern North 
America, the above record is likely to prove to be an error. It may have 
resulted from the misidentification of a female. 
?iOHLFAHRTIA Brauer and Bergenstamm, 1889 
1889 Wohlfahrtia Brauer and Bergenstamm, pp. 123, 176. Type: Sarcophila 
• maftnifica Schin., by designation of Brauer, 1893, p. 501. 
1895b Paraphyto Coquillett, pp. 98, 105. Type : Paraphyto chittendeni Coq. 
[a synonym of Wohlfahrtia vigil (Walk.)], by original designation 
and monotypy. 
1897 Paraphyto, Coquillett, pp. 36, 41, 122-123. 
1910b Paraphyto, Coquillett, p. 585. 
1912 Wohl fahrtia, Johnson, p. 103. 
1912b Paraphyto, Tomsend, p. 359. 
1916 Wohlfahrtia, Aldrich, pp. 19, 25-26. 
, 1916 Wohl fahrtia, Parker, pp. 132-133. 
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1926b Wohlfahrtia, Aldrich, p. 10. 
1934 Wohl fahrtia, Curran, p. 407» 
1935b Paraphyto. Tomsend, pp. 175, 179. 
1935b Wohlfahrtia, Tomsend, pp. 175, 179. 
1936 Bracia Enderlein, p. 222. Type: Tachina nuba M.ed. [as Bracia nubal 
by monotypy. _ 
1936 Pandellea Enderlein, p. 222. Type: Wohlfahrtia femyra-Hn* B. & B. 
[as Pandellea hungarica B. & B. Probably a synonym, of Wohlfahrtia 
•vigil (Walk. )1. by monotypy. 
1936 Dis.iunctio. Enderlein, p. 222. 
1936 Wohlfahrtia, Enderlein, p. 991, 
1937 Dis.iunctio. Tomsend, pp. 189-190. 
1937 Paraphyto. Tomsend, pp. 208-209» 
1937 Wohlfahrtia, Tomsend, pp. 176, 189-190, 223-224» 
1938 Wohlfahrtia, Salem, pp. 1-90. 
1939 Wohlfahrtia, Patton, pp. 67-73, 83, 87, 88, 89, 90, 108. 
1940 Wohlfahrtia, Hallock, pp. 136, 142. 
1947 Wohlfahrtia, James, pp. 35-36, 44» 
1951 Wohlfahrtia, Eoback, pp. 340, 359. 
1954 Wohlfahrtia, Eoback, pp. 7, 21, 50, 55-56. 
1955 Wohlfahrtia, Domes, pp. 525, 529. 
1956 Wohlfahrtia, Curtis, p. 298. 
Parafacial setulae sparse and fine, not extending below level of tip 
of third antennal segment and remote from anteroventral region of eye, 
absent in some species; approximately ventral third of facial plate and 
adjacent facial ridges yellowish in ground color, contrasting with 
blackish dorsal area of facial plate; second antennal segment orange, 
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third segment blackish; arista micropubescent ; length of thickened portion 
of arista subequal to length of second antennal segment; hinge plate very 
slightly longer than mid width, considerably -widened at dorsal edge; palp 
orange, apical third slightly swoolen; presutural acrostichals not dif­
ferentiated; two or rarely three dorsal mesokatepisternals; ventral sur­
face of cell R from knot of Rs to cross vein r-m largely -without micro­
tia, chiae; apical posterodorsal bristle of hind tibia not or but weakly 
differentiated, much smaller than apical dorsal bristle; dorsum of abdo­
men with three rows of pronounced black spots contrasting with dense 
whitish pollinose areas, or spots sometimes so large as to largely replace 
the pollen; third abdominal tergum without median marginals, rarely a weak 
pair present, fourth tergum with strong median marginals; terminalia 
usually blackish in ground color, rarely yellowish. 
The description above has been based mainly on Wohlfahrtia vigil 
(Walk.), but it has also been checked against a few specimens of three 
exotic species. Wohlfahrtiodes nuda Villen. has been treated in the past 
as a separate genus; but it has so many characters in common with 
Wohlfahrtia that it should probably be regarded as nothing more than a 
Wohl fahrtia without abdominal spots. The bibliography given for this 
genus is very abbreviated, and some synonyms and possible synonyms invol­
ving exotic species have been omitted. 
Wohlfahrtia vigil (Walker, 1849) 
~ THgs. 151-154) 
1849 Sarcophaga vigil Walker, p. 831. 
1862 Sarcophila meigenii Schiner, p. 56? 
1889 Agria hungarica Brauér and Bergenstamm, p. 123. 
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1Ô89 fahrtia Meigenii, Brauer and Bergenstamm, p. 123. 
1895b Paraphyto chittendeni Coquillett, p. 105. 
1897 Paraphyto chittendeni, Coquillett, p. 122. 
1897 Paraphyto opaca Coquillett, p. 123. 
19Q3 Gastrophilus epilepsalis, Foster, pp. 772-773. 
1903 Gastrophilus epilepsalis, Washburn, pp. 320-321. 
1910b Paraphyto chittendeni, Coquillett, p. 585. 
1912 Wohlfahrtia opaca, Johnson, p. 103. 
1913 Sarcophila (Paraphyto) opaca, Aldrich, p. 215. 
1916 Wohlfahrtia chittendeni, Parker, p. 133. 
1916 Wohlfahrtia opaca, Parker, p. 133. 
1916 TGnhlfahrtia meigenii, Aldrich, pp. 26, 27-29, Fig. 2 (male ter-
im-np-HajT" Fig. 2a (abdomen). 
1916 W"hifahrtia vigil, Aldrich, pp. 27, 29-30, Fig. 3 (abdomen). 
1918a Wohlfahrtia chittendeni, Tomsend, p. 20. 
1918a Wohlfahrtia meigenii, Townsend, p. 20. 
1918a Wnhi fahrtia opaca, Tomsend, p. 20. 
1915a Wohlfahrtia vigil, Tomsend, p. 20. 
1920 Wohlfahrtia vigil, Anonymous, p. 1348. 
1923 Wohlfahrtia meigenii, Shannon, p. 142. 
1923 Wohlfahrtia vigil. Shannon, p. 142. 
2.924 Wohl fahrtia vigil, Blackman and Stage, p. 27. 
1924 Wot,! fahrtia vigil, Chown, pp. 967-968. 
1924 Wholfahrtia vigl [sicJ~p. 205], Wohlfahrtia vigil, Bhoades, 
... 217. 
1925a TffHhi fahrtia vigil, Johnson, p. 213. 
1926 Wohlfahrtia atra Aldrich, pp. 10-11. [» SYN0HMTJ. 
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1926 Wohlfahrtia vigil, Johannsen, p» 156. 
1928 Wohl fahrtia vigil, Johannsen, p. 825. 
1929 Wohl fahrtia meigenii, Hall, p. 90. 
1929 Wohlfahrtia vigil. Spencer, p. 83» (in part, literature mention. 
only). 
1930 Wohlfahrtia vigil. Aldrich, p. 16. 
1930 Wohlfahrtia meigenii. Rouse, p. 305. 
1930 Wohlfahrtia vigil, Stewart, p. 45. 
1931b Paraphyto chittendeni, Tomsend, p. 72. 
1931b Sarcophaga vigil. Tomsend, p. 72. 
1932 Wohlfahrtia vigil. Kingscote, p. 91. 
1932 Whhi fahrtia vigil, Petch and Maltais, p. 80. 
1933 Wohl fahrtia. meigenii, Knowlton, Janes, and Thomas, p. 157. 
1934 •ETnv.i fahrt.i a yjgjl, Silverthorne and Brown, pp. 339-342. 
1935b Paraphyto chittendeni, Tomsend, p. 179» 
2.935 [Description of myiasis, species not mentioned], Twinn, p. 128. 
1936 Wohlfahrtia vigil, Brom, p. 88. 
1936 Wohlfahrtia meigenii, Knowlton, p. 239. 
1937 Wohlfahrtia vigil. Causey, p. 39. 
1937 Wohl fahrtia meigeni, Dove, p. 31* 
2.937 Wohl fahrti a vigil, Dove, pp. 30-31. 
1937 Wohlfahrtia vigil, Hallock, p. 259. 
2937 Wohl fahrtia meigenii, Morrison, pp. 266-268. 
1937 Wohlfahrtia vigil, Morrison, pp. 267-268. 
2.937 Wohl fahrtia meigenii, Rich and Knowlton, p. 678. 
1937 Paraphyto chittendeni, Tomsend, p. 208. 
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1937 Paraphyto meigenii, Tomsend, p. 209. 
1938 Wohlfahrtia vigil, Procter, p. 367. 
1938 Wohl fahrtia meigenii, Salem, pp. 52, 53, 69, Figs. 13a and 23b 
(female "termirial ia), 
1938 Wnhi fahrtia vigil, Salem, pp. 4, 7, 10, H, 12, 13, 33-37, Figs. 7a 
7h (male» terminalia), Fig. 8 (female terminalia). 
1938 Wnhi fahrtia meigenii, Strickland, p. 215. 
1938 Wohl fahrtia vigil, Yandersluis and Ihittemore, pp. 415-418. 
1939 Wohlfahrtia vigil, Bomess, pp. 12-13. 
1939 Wohlfahrtia vigil, Patton, pp. 67-68, 81-82. 
1940 Wohlfahrtia vigil, Hallock, pp. 142-143» 
1941 Wolfortia vigil [sicjj, Chaddock, pp. 3, 12. 
1941 TJ-ohl fahrtia vigil. Ford, pp. 4, 23. 
1941 Wohl fahrtia opaca, Knowlton and Hall, p. 216. 
1941b Wohlfahrtia vigil, Shi 1linger, p. 22. 
1941a Wohlfahrtia vigil, Shi 1linger, p. 24. 
1942 Wolfortia vigil [sicj], Chaddock, pp. 17, 27, 33. 
1942 Wohlfahrtia meigeni, Mills, p. 25. 
1942 Wohl fahrtia vigil, Mills, p. 25. 
2.945 Wohl fahrtia meigenii, Buckell and Spencer, p. 61. 
1945 Wohlfahrtia meigeni. Mills, Calleriback, and Beinhardt, pp. 23-24. 
1945 Wohlfahrtia vigil, Mills, Callenback, and Reinhardt, pp. 23-24. 
1946 Wohl fahrtia opaca, Strickland, p. 170. 
1946 Wohl fahrtia vigil, Strickland, p. 171* 
1947 Wohl fahrtia meigeni, James, p. 41. 
3.947 Wohlfahrtia opaca, James, pp. 36, 40-41. 
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1947 Wohl fahrtia vigil, James, p. 35, 36, 37, 39-40, 41, 50. 
1947 Wohl fahrtia vigil, Lends, p. 319. 
1948 Wohlfahrtia opaca, Hall, pp. 127—128. 
1948 Wohl fahrtia vigil, pp. 127-128. 
1949 Paraphyto opaca, MacNay, p. 84. 
1950 Wohlfahrtia opaca, Knowlton, p. 13. 
1950 Wohlfahrtia vigil, Séguy, p. 467. 
1951 Wohlfahrtia sp., MacNay, p. 122. 
1951 Wohlfahrtia opaca, Pepper et al., p. 30. 
1951 -ghhi fahrtia vigil, Eoback, pp. 338, 339, 340, 341, 342, 343, Figs. 
31, 50, 64 (third instar larva). 
1952 Wohl fahrtia vigil, Gorham and Griffiths, p. 28. 
1952 Wmhl fahrtia spp., Gorham and Griffiths, pp. 27-^» 
1952 woTnifahrf.i a opaca, MacNay, p. 110. 
1952 Wohl fahrtia vigil, MacNay, p. 110. 
1953 wohlfahrtia- opaca, Bacon, pp. 31-33. 
1953 Tsfoh! fahrtia. vigil, Bacon, p. 31. 
1953 Wohlfahrtia vigil, Ford, pp. 119-125. 
1953 Wohl fahrtia. opaca, Strickland, p. 287. 
1954 Wohlfahrtia opaca, Behbrook, p. 54. 
1954 ^>hl fahrtia. vigil, Benbrook, p. 54. 
1954 ^hifahrtia sp., MacNay, p. 144* 
1954 Wohlfahrtia opaca, MacNay, p. 144. 
2.954 Wohl fahrtia vigil, MacNay, p. 144. 
1954 WnV'~1 fahrtia atra, Eoback, p. 56. 
2.954 wohl fahrtia meigeni, Eoback, pp. 55, 56. 
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1954 Wohlfahrtia vigil, Roback, pp. 7, 14, 21, 56, 108, 109, Figs. 17-19 
(fflfllp. +.P~Trrinfl.1-ia) . 
1955 Wohlfahrtia sp., MacNay, p. 86. 
1956 Wohlfahrtia vigil, Greene, pp. 21, 22, 29, 32, Fig. 12 (third instar 
larva). 
Length, 8.0-14.0 mm. 
Parafacials •with fine setulae on dorsal half; third antennal segment 
but little longer than second; prementum apollinose, shining; usually both 
dorsal and ventral microtrichiae absent along a narrow strip of anterior 
Cu^ cell trough, a small clear streak visible with transmitted light, no 
other clear streaks in wing; male mid and hind tibiae with long villous 
hairs; hind femur of male slightly swollen and curved in the manner of the 
hind femur of Sarcofahrtia montanensis. 
This in the only paramacronychiine species studied in which the three 
spermathecal ducts do not fuse into a common duct before emptying through 
the roof of the uterus. Other species of Wohlfahrtia have not yet been 
investigated for this character. 
Material examined: the holotypes of Paraphyto chittendeni Coq. and 
Paraphyto opaca Coq., and several hundred specimens of both sexes from the 
following areas: 
ALASKA: Healy. 
BRITISH COLUMBIA; Kaslo; Victoria. 
NEW BRUNSWICK:. McGivney. 
NORTHWEST TERRITORIES: "Reindeer Depot," Mackenzie Delta. 
ONTARIO:. Jordan; Low Bush, Lake Abitibi. 
MANITOBA: Hartney. 
ARIZONA: Humphrey* s Peak; Ruby. 
CALIFORNIA: Artois (Glenn Co.); Berkeley; 6 mi. N. Canby (Modoc Co.); 
. .2 Mi. S. Dos Palos (Merced Co.); Hallelujah Jet. (Lassen Co.); 
Lockwood; .Sacramento; San Jose; Wood L. (Tulare Co. ). 
IDAHO: Ringham; Barley; Hollister; Moscow; Mt. Moscow. 
I0RA: Algona; Ames; 4 mi. N. Ames; Ankeny; 3 SB. Boone [2dtf attracted 
to a dead squirrel]; 7 mi. NW. Boone; Brown1 s Lake (Woodbury Co.); 
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Dickinson Co.; Iowa Co.; Jewell; Kossuth Co.; Ledges State Park 
(Boone Co.); Marshalltovan; 8 ni. M Ogden; Osceola Co.; Stratford 
(Hamilton Co.); Webster Co. 
MICHIGAN: "Ag. Coll.» 
MAINE: Salisbury Cove. 
MASSACHUSETTS: TJellfeet. 
MINNESOTA: Beltrami; Bigstone Co.; Crookston; Itasca; Lancaster; Lyon 
Co.; Mora; Traverse Co. 
MONTANA: Antelope Mt. (Harney Co.); Bozeman; Hot Springs; Laurel Mt. 
NElï JERSEY: Great Piece Meadow. 
NE?/ H1RXIC0: Jemez Springs Mts.; Las Vegas; Otero Co.; Tajique; Torrence 
Co. 
NES7 YORK: Cattaraugus; Florida; Ithaca; Lockport; Ludlowville; Oswego; 
Renwick; Spencer. 
NORTH DAKOTA: Grand Forks; Hamar; Lake Metagosche, Turtle Mts. ; Mandan; 
Minot; Tappen; Turtle Mts. 
OHIO: Lucas Co.; Miami Co.; Sandusky; S. W. Ohio; Toledo. 
OREGON:. Antelope Mt. (Grant Co.); Corvallis; Fish Lake, Steens Mts.; 
Forest Grove; Hillsboro; Klamath Falls; 6 .mi. W Lakewiew; Lower 
Klamath Ik.; 1 mi E. Merrit Cr. (Klamath Co.); Milton. 
SOUTH DAKOTA:. Brookings. 
UTAH: .Cache Jc.; Cache Natl. For., Wstch. Mts.; Emory Co.; Ft. Duthesne; 
Honeyville ; Indianola; Lehi; Logan; Magna; Ogden; Provo; Salt Lake 
City; Tridell; whiterocks. . .. 
WASHINGTON: Asotin; Ewan; Fort Lewis (Pierce Co.); Pullman; Puyallup; 
.Ritzville; Steptoe Butte (Steptoe); Sumner; Toppenish. 
H2ISCŒSIN: Milwaukee. 
WCHCNG: Clifton (ife stern Co. ). 
Types: Sarcophaga vigil Walk., male?, apparently lost [Aldrich 
(1930) reported that the type could not be found in the British Museum], 
from Nova Scotia. Paraphyto chittendeni Coq., male, U. S. National 
Museum, from Ithaca, N. Y. Paraphyto opaca Coq., female, Cat. No. 3584, 
U. S. National Museum, from Mesilla, New Mex. (Baker and Cocke re 11). I do 
not have any information on the types of Agria hungarica B. & B. or Sarco­
phila meigenii Schiner, and have relied on published information for their 
identity. Presumably both are represented by syntypes from western 
Europe, and possibly some or all of these types are in the Vienna Natural 
History Museum. 
The classification of Wohlfahrtia vigil and its components has been 
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much disputed. Previous authors have not synonimized quite so extensively 
as has been done here, and so the basis for the present conclusions -will 
be treated in some detail. 
The North American specimens have usually been segregated into two 
presumed species, vigil with large black abdominal spots, and opaca (or 
meigenii) with small spots. This segregation was based on the observation 
that specimens almost invariably fell into either class of abdominal 
pattern, and this was assumed (usually implicitly) to indicate a lack of 
interbreeding between the two populations. 
The clear-cut segregation reflected a biased sampling from the 
extremes of the range of the species, however. Intermediate areas have 
since yielded intermediate abdominal patterns, and in abundance. Iowa is 
in the intermediate area; and not only do intermediate forms occur, but 
larvae from intermediate females give rise to both typical "opaca" and 
almost typical "vigil" adults. This result has been obtained in every one 
of the several rearings from such females. 
Further evidence that the abdominal patterns do not mark two species 
in North America is recorded on a card in the U. S. National Museum file. 
Three specimens reared from, kittens at Vinsulla, B. C. were apparently 
typical "opaca," but another «mail male reared at the same time appeared 
to be "viril." Doubt was expressed on the card that two species could be 
represented in the same case of myiasis, and it was suggested that the two 
"species" might be only color varieties. 
Differences between the larvae of the two "species" have been repor­
ted in the literature, but these differences are based on insufficient 
observations. Any one of the supposed differences may be chosen as an 
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example. The dovmaardly curved clypeal arch in the first instar larva has 
been used to identify "opaca,n but most "opaca71 show no such arch. The 
curvature apparently takes place -when the mouth hooks and labrum are bent 
ventrally in the slide-making process (the arch and the labrum are connec­
ted by membrane). 
I do not see any point in attempting to recognise the patterns as 
subspecies. Other characters may be correlated with the abdominal pat­
terns—but also they may not. In fact, one character does have a dif­
ferent distribution. Both "opaca" and "vigil" males from the southern 
half of the range of the species in North America have a ventral promi­
nence on the end of the middle tibia. This prominence bears a cluster of 
long, villous hairs. In the few specimens from the extreme northern 
limits of the range, this prominence is very much reduced, and the hairs 
are, less numerous. The prominence is not evident in the European 
"meigeni i , » -which also has the least-developed villous cluster. The North 
American specimens could be separated into two very different subspecies, 
depending on which character was chosen for the separation. (The tibial 
character may prove clinal in nature. The intermediate areas are not well 
represented in the material examined). 
Salem (1938) claimed that the European meigenii differed from vigil 
in details of the pregonite; but these differences must have been minor 
deviations of an individual specimen, since the European and American 
specimens examined for this study have had almost identical terminalia, 
James (1947) claimed that "meigenii n and "opaca" were biologically distin­
guishable, the former being strictly saprophytic. On the other hand, 
Séguy (1941&) reported that "meigenii" has been found in "ulceres " on man 
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and animals in France, Germany, and Austria. It should also be kept in 
mind that "opaca" has not been proven to be an obligate parasite in 
nature. Females of this species will larviposit readily on raw meat in 
the laboratory, and the larvae will develop rapidly if the fat content of 
the meat is not too high, A further point which could be questioned is 
the equating of biological differences with specific differences. Species 
can have biological races. 
Wohlfahrtia atra Aid. has been separated from W. vigil as a distinct 
species because of its "wholly shining black" abdomen. This difference 
can hardly be considered indicative, since specimens of vigil from 
northern Canada have an almost completely shining black abdomen. 
If the published records are an accurate index, then Wohlfahrtia 
vigil is normally a parasite. Its host records include the young of the 
following kinds of mammals; mink, fox, rabbit, dog, ferret, rat, mouse, 
cat, and man. Hearings from adult mammals are singularly rare, these 
records consisting of a few cases from adult mink and a guinea pig. The 
first instar larvae seem to be incapable of penetrating the adult skin. 
The adults of W. vigil are seldom encountered in the field (at least 
in Iowa) except on flowers. This habit is convenient for study purposes, 
since at certain times—June and early July especially—it simplifies 
obtaining live material. Pastinaca sativa linn, (wild parsnip) has proven 
the most productive source of adults in central Iowa, and there are a few 
notes in the literature to suggest that this plant may be productive else­
where. Later in the season the adults may be found on the flowers of 
Solidago spp,, Asclepias verticillata Linn., and other species. 
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MILTOGRAMCDJI: 
The tribe is characterized in the key, p. 188, and in the chapter on 
phylogeny. Probably all the members are normally associated with aculeate 
Hymenoptera, although the biology of many species is not yet known. The 
rearing records in circumstances other than in association -with Hymenop­
tera have been obtained for species -which are otherwise known to be asso­
ciated -with -wasps or bees. Hjlarella hilarella, (Zett. ), for instance, was 
reared as a parasite of camel crickets by Arnaud (1953)» but it has also 
been found associated with a fossorial wasp (Newcomer, 1930). 
Besides the changes in concepts regarding the limits of the tribe 
discussed earlier, a few other changes have been made in Allen's (1926) 
treatment. Amobia R.-D., 1830, was thought to have been preoccupied by 
Ammobia Billberg, 1820; but, according to the "Copenhagen Decisions" 
(Hemming, 1953, p. 78), a generic name is not a homonym of another generic 
name if the names differ in spelling by as little as one letter. Amobia 
B.-D. is, thus, used in place of Pachyophthalmias B. & B., 1889, the name 
used by Allen. Allen also apparently did not see European specimens of 
Ptychoneura B. & B., an older name embracing Oestrohi 11 arell a Tns., (and 
also Ooelletia Curran, 1934). As far as I have been able to determine, 
Ptychoneura arista! ' « (Coq. ) is the only North American species. It is 
exceedingly- close to P. cylindrica Fall. 
Key to the North American Genera of the 2£Lltogrammini Ï 
1. setulate dorsally; parafacials with a regular row of 
"Targe setulae next to ptilinal fissure ...... . OPSIDIOPSIS Tns. 
B, without setae; paraf acials with or without setula row ... . . . . 2 
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Facial ridges ti-th strong, dowmsardly curved bristles on 
. more than half length from, vibrissa to frontal lunule; 
humeral plate blackish .............. SPHEKCMEIOPA Tns. 
Facial ridges without strong bristles above ventral half, 
- usually only fine setulae present; humeral plate sel­
d o m  b l a c k i s h  •  • • • • • • • • • • • • . . . . . • • • • • • • • • 3  
Three strong more or less evenly spaced marginal scutel-
l a r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5  
Two strong marginal scutellars, sometimes a very weak 
. apical or intermediate marginal present also ....... *...4 
Arista short, not longer than twice length of second 
antennal segment; posterior marginal scutellar bristle 
much closer to other posterior bristle than to an­
terior bristle; mid tibia with two anterodorsal 
bristles ................ .EUPHITO Tns» 
Arista more than twice as long as second antennal seg-
.. ment; posterior marginal scutellar as close to anterior 
bristle as to other posterior bristle; mid tibia with 
one anterodorsal bristle, except females of species 
with black terminalia .EnuaçaoNYnffTa Tns. 
Third section of costa (between tip of Sc and of B-i ) 
. about as long as shortest distance from bend in 
to wing edge, or longer; two or more anterodorsal 
bristles on mid tibia. . . ... ..... . ~MAC50HYCHIA Bond. 
Third section of costa very daort, much shorter than 
. shortest distance from bend in to wing edge; 
usually but one anterodorsal on mid tibia (two 
present in some species of Senotainia) ...... ....... .6 
Frontal lunule exposed and setulate. ................7 
Frontal lunule without setae, sometimes mostly concealed ...... 8 
Parafacialium with a row of bristles next to ptilinal 
„ fissure MSTQPIA Meig. 
Paraf acialium without bristles, at most with scattered 
fine setulae ................... PHBOSEHEUA B.-D. 
Coxqpleural streak absent; dorsal area of proepisternam 
setulate anteriorly; paraf acialium with a row of large 
setulae beside ptilinal fissure. ........... «OPSIDIÀ Coq. 
Coxppleural streak present; dorsal area of proepisternum 
rarely setulate; parafacialium without a row of setulae 
next to ptilinal fissure . . . . . . . . . . . . . . . . . . 9 
Section of vein Mg+Cu^ from cross-vein m to wing edge half 
or more length, of preceding section; te gala, orangish or 
yellowish in ground color. .  ....... .... . .. 10 
245 
Section of vein M^+Cu-^ from cross—vein m to wing edge 
less than half preceding section; tegula blackish in 
g r o u n d  c o l o r  . . . . . . . . . . . . . . . . . . .  . 1 1  
10. Section of vein Mg-t-Cuj. from cross-vein m to wing edge 
longer than preceding section .......... TAXIGR.AMMA. Ferris 
Section of vein M^+Cu^ from cross-vein m to wing edge 
shorter than preceding section. .......... WTTABKT.TÀ Rond» 
11. Frontal vitta twice or more as wide as parafrcntalium 
near middle, pale, yellowish or reddish-orange in 
ground color anteriorly, sometimes reddish posterior­
ly; setae of dorsal surface of R4+5 almost invariably 
extending out an vein alongside membrane of cell R3; 
vibrissa not removed from "oral margin" by more than 
twice diameter of vibrissal socket. ....... GZMHOPROSQPA Tns. 
Frontal vitta narrower with respect to paraf rental 
width, commonly subequal parafrontal width or 
narrower, blackish or dark reddish in ground color; 
setae on dorsal surface of Rs.c restricted to region 
of knot, not extending out alongside membrane 
(except occasionally in Senotalnia kansensis Tns.); 
vibrissa usually removed from "oral margin" by a 
distance greater than twice diameter of vibrissal 
socket. ............................ .12 
12. Parafronta.li urn with a second row of bristles or setulae 
just outside usual row (the second row is sometimes 
composed of setulae rather than bristles); area just 
beneath basalar ampulla and in front of mesopleural 
suture expanded and swollen, markedly convex. .... .AMOBIA R.-D. 
Paraf rontalium with only the usual scattered setulae 
just outside parafrontal bristle row; area beneath 
basalar ampnl 1 a. not swollen or but slightly so in 
c e r t a i n  s p e c i e s  . . . . . . . . . . . . . . . . . »  » l 3  
13. Length of head at vibrissa distinctly shorter than length 
„ at base of antenna; anteroventral part of head with a 
somewhat rounded profile in lateral view. ... PTYCHQN&U&A B. & B. 
Length of head at vibrissa subequal length at base of 
- antenna; anteroventral part of head angular in lateral 
view ("vibrissal angle prominent"). ....... .SENOTAINIA Macq. 
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FIATES 
"FELth the exception of the drawings showing the external anatomy of 
the adult, all figures were made from specimens in water or a chloral 
hydrate-lactic acid medium. The parts of the male terminalia of a species 
are all magnified to the same degree, except in several of the 
Paramacronychiini in which the "genital terga" with paralobes and cerci 
are less enlarged. Different species are sometimes dram at different 
magnifications, however; since one magnification is not suitable for all. 
The bristles of the ninth tergum, cerci, and paralobes are frequently 
omitted from the figures; but setae of the pre- and postgonite have always 
been shorn (if present). Unless otherwise stated, the figures of the male 
terminalia represent a lateral view of the left side of the parts with the 
ventral side at the bottom. The exact orientation of the pump sclerite 
within the abdomen is not known, hence the figures of this structure have 
been made from the view presenting the greatest surface area. 
.:V2 
Fig. !• Lateral view of typical calyptrate head [based cm Wohlfahrfcia 
. vigil (Walk.)]. 
Fig. 2. Lateral view of head to show rostral protractor muscles in a ccn-
- tracted state, proboscis protracted [WbMfahrtia vifHi (Walk.)]. 
Fig. 3» Lateral view of head shooing rostral protractors in a relaxed 
. state, proboscis retracted fWohlfahrbia vigil (Walk.)]. 
Fig. 4» Front view of typical calyptrate head [based on Wohlfahrtia vigil 
. (Walk.)]. 
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Fig. 5. lateral view of head of Wohlfahrtia vigil (Walk. ) showing certain 
- internal structures. _ 
M - antenna! nerve. 
CB - branch of labrofrental nerve to cibarial dilators. 
CE8£ - cibarial dilator muscle. 
DCC - dorsal cibarial coxntu 
ES - esophagus. 
FC - frontal connective. 
LFN - labrofrontal nerve. 
IN - branch of labrofrontal nerve to sense organs of cibarium 
and to labrrnn. 
ON - ocellar nerve. 
BSf - recurrent nerve. 
HE5£ - rostral protractor muscle. 
Fig. 6. Detail of frontal connective and recurrent nerve area shorn in 
. Fig. 5> more highly enlarged. 
Fig. 7. Cibarial pump and associated structures of Wohlfahrtia vigil 
. (TSalk.). 
Fig. 8. lateral view of calyptrate thorax (diagrammatic). 
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Pig» 9. Typical sarcophagid Ting ÇBlaeaoacLpha hunteri (Hough)]. 
Fig. 1£). Left half of dorsum of calyptrate thorax (diagrammatic). 
Fig. 11» Mesoanepi sternum of Melanomya obscura (Tns. ) to show parts meas­
ured to determine the "anepisternal ratio. * Hie tips of the 
"a" bracket indicate the tiro points, the straight line distance 
between which constitutes the dorsal "length* of the sclerite. 
The ™bn bracket indicates the corresponding points for the pos­
terior - "height. " The left side of the figure is anterior. 
AES2 - mesoanepisternum, outlined with a heavier line except in 
. anteroventral region where the sclerite fuses with the proepi-
meron» 
Bâ - basalarite "A. » 
NHS - primary notopleural bristles. 
SP-- anterior thoracic spiracle. 
Fig. 12. fifth sternum of Ifelanonnra obscura (Tns.) female & owing location 
of alphasetae. 
Fig. 13. Greatly enlarged view of left alphaseta of Fig, 12. 
Fig. 14* Ventral view of abdcmea of Euphyto subopaca (Coq. ) male. 
SP - spiracle. 
S£ - sternum. 
TG - tergum. 
Fig. 15» lateral view of tip of abdomen of Euphyto subopaca (C-oq. ) male. 
, Abbreviations as in Fig; 14# 
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Fig. 16. Lateral view of male postabdomm of Won! fahrtia vigil (Walk. ) 
•with left aide cut away to show certain internal parts. 
«9 ST" - "ninth stemite. " 
aGQN - pregonite. 
pGGK - postgonite. 
Fig. 17. Posterior view of aedeagas and associated structures of Bupara-
phyto chaetosa (Sas. ) [holotype of Catbe ter onychia chaetosa 
Bis.]. 
Fig. IS. Lateral view of aedeagas and associated structures of Euparaphyto 
- chaetosa (Tns. ) [holotype] with left side of "ninth stemite" 
cut away to show- certain internal parts. 
Fig. 19. Lateral view of cephalopharyngeal skeleton of first instar larva 
of the Sarccphaginae (based on Sarcophaga bullata Parker). 
Fig. 20. Dorsal view of anterior end of cephalopharyngeal skeleton of 
. first instar larva of the Sarccphaginae (based on Sarcophaga 
bullata Parker). 
Fig. 21. Same as Fig. 20, but of the Mi.Itogramminae, based on Wohlfahrtia 
vigil (Walk.). 
Fig. 22. Posterior view of left mid tibia of Sarcodexia lanibens (Med. ) to 
show bristles of "A-set" and "B-set." The "A-set" bristles , are 
located at a level. about one-third the length of the tibia from 
the base to tip, the "B-set" bristles at about two-thirds the 
length. 
ad - anterodorsal bristles. 
ds - dorsal row of setulae. 
FE2 - apex of mid femur. 
pA - posterior bristle of "A-set." 
pB - posterior bristle of IB-set. ? 
pdB - posterodorsal bristle of "B-set. " 
TS - basitars-us. 
v - ventral bristle. 
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Fig. 23» S cute Hum of Melanc&sya flavescens (Beinh. ). 
Fig. 24. Scute Hum of Melanomya bicolor (Coq. ). 
Fig. 25. Mesoanepisterntnn of Glutozys elegans Aid. 
Fig. 26. Speimathecae, linings of spermathecal ducts and accessory glands 
of Melanomya f lavescens (Beinh. ). 
Pseudopso dezia crnciata (Beinh. ) [Holotypej 
Fig. 27. Postgaaite. 
Fig. 28. Posterior view of cerci and paralobes (tip of left cercus bro­
ken). 
Fig. 29. Aedeagus. 
Fig. 30. Cercus and paralobe, setae omitted from fermer. 
Fig. 33- Pregonite. 
Morinia ?aelanoptera (Fallen) 
Fig. 32. Aedeagus. 
Fig. 33. Posterior view of aedeagos. 

Melanosgra (Melanomya) nana (Meig. ) 
Fig. 34» Cerci and paralobes, posterior view. 
Fig. 35» Ce reus and paralobe. 
Fig. 36. Postgonite. 
Fig. 37. "Ninth stemite" and preganite. 
Fig. 38. Aedeagus. 
Fig. 39* Aedeagus, posterior view. 
Fig. 40. Tenth sternites (shaded), posterolateral arms of "ninth ster-
nite" showing at bottom of figure. 
Melanomya (Eggisops) pecchiolii (Rond.) 
Fig. 41» Cerci and paralobes, posterior view. 
Fig. 42. Çercus and paralobe. 
Fig. 43. FHinth stemite" with pregonite, postgonite, and basal apodeme. 
Fig. 44. Aedeagus. 
Kelanoagya (QpsodexLa) bicolor (Coq.) 
Fig. 45. Cerci and paralobes, posterior view. 
Fig. 46. Cercus and paralobe, ninth ter gum at left. 
Fig. 47. Aedeagus. 
Eig. 48. "Ninth stemite, * pre- and postgonites. 
Fig. 49. Pump sclerite. . 
Melanomya (Opsodexia) nox n. sp. 
Fig. 50. Cerci and paralobes, posterior view. 
Eig. 51. Cercus and paralcbe. 
Eig. 52. Aedeagus. 
Fig. $3. "Ninth stemite," pre- and postgonite. 
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Melanomya. (Opelousia) or^-maria (West) 
Fig. 54. Cerci and paralobes, posterior view. 
Fig. 55. Cercus and paralobe. 
Fig. 56. Aedeagus. 
Fig. 57. Pre- and postgonite. 
Melanomya (Opsodexia) griLsea (Coq.) 
Fig. 58. Cerci and paralobes, posterior view. 
Fig. 59. Cercus and paralobe. 
Fig. 60. Aedeagus. 
Fig. 61. "Hinth stemite," pre- and postgonite. 
Melanomya (Opsodexia) flavip^nn-is (Coq.) [Holotype] 
Fig. 62. Aedeagus. 
Fig. 63. Postgonite. 
Fig. 64. Preganite. 
Fig. 65. Cerci and paralobes, posterior view; 
Fig. 66. Cercus and paralobe. 

Melancmya (Opelousia) obscura ("Ens. ) 
Fig. 67. Cerci and paralobes, posterior view. 
Fig. 68. Ce reus and paralobe. 
-Eig«. 69. Aedeagus. 
Fig. 70. #inth sternite1» with pregonite, postgonite, and basal moderne. 
Fig. 71. Punp sclerite. .. 
Melanomya (Opelousia) abdominalis (Beinh. ) 
Fig. 72. Cerci and paralobes, posterior view. 
Fig. 73. "Hinth sternite" with pregonite, postgonite, and basal apodeme. 
Fig. 74. Cereos and paralobe with ninth tergum. at left. 
Fig. 75. Ptrnp sclerite. 
Fig. 76. Tenth sternum. 
Fig. 77. Aedeagus. 
Melanomya (Opelousia) flavescens (Beinh.) 
Fig. 78. Cerci and paralobes, posterior view. 
Fig. 79. Ce reus and paralobe. 
Fig. SO. Aedeagus. 
Fig. 81. Pre- and postgonite. part of "ninth sternite" shown at top of 
figure. 
Fig. 82. Punp sclerite. 
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Bra chicoma sarcophagina (Townsend, 1891) 
Fig. 83. Aedeagus -with basal apodeme (i^shaped sclerite) And punp scle­
rite (upper left). 
Fig, 84» "Ninth sternite" and pregcnite. 
Fig, 85. Postgonite. 
Fig. 86. Genital terga with paralobe and cercus (not as highly magnified 
as Figs. $3-85). 
Fig, 87. Fifth sternum of male. 
Brachicoma davidsoni Coquillett, 1894 
Fig, 88, Cerci, posterior view. 
Fig. 89, Aedeagus, 
Fig, 90. Aedeagus, posterior view. 
Fig, 91, ?Ninth sternite" with pre- and postgonites (tip of pregcnite as 
v seen fres ventral view at lower left). 
Fig. 92. Ninth tergum with paralobe and cercus. . 
Brachicoma devia (Fallen, 1820) 
Fig. 93. Aedeagus and basal apodeme. 
Fig. 94. Aedeagus, posterior view. 
Fig. 95. Ninth tergxmi with paralobe and cercus. 
Fig. 96. "Ninth sternite" with pre- and postgonites. 
Brachicoma setosa Coquillett, 1902 
Fig. 97, Aedeagus, basal apodeme, and punp sclerite. 
Fig, 98, "Ninth sternite" with pregcnite. 
Fig. 99. Postgonite. 
Fig. 100. Genital terga with paralobe and cercus (not as highly magnified 
as Figs. 97-99). 
Fig. 101. Fifth, sternum, of-male (not as highly magnified as Figs. 97-99). 
Fig. 102. Ninth tergum, paralobes, and cerci in posterior view (not as 
highly magnified as Figs. 97-99). 
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Erythrandra distincta (Tom s end, 1892) 
Fig, 103» Postgonite of specimen from Pinal Mts., Ariz, 
Fig, 104. Posterior view of aedeagus of specimen from Pinal Mts., Ariz. 
Fig. 105. Postgonite of specimen from. Boulder Co,, Colo, 
Fig, 106, Posterior view of aedeagus of specimen from Boulder Co., Colo. 
Fig. 107. Postgonite of specimen from Boulder Co., Colo. 
Fig, 108, Posterior view of aedeagus of specimen from Boulder Co., Colo. 
Fig. 109. Postgonite of specimen from Boulder Co., Colo. 
Fig. 110. Posterior view of aedeagus of specimen from Boulder Co., Colo. 
Fig. 111. Postgonite of specimen from Custer, So. Dak. 
Fig. 112. Posterior view of aedeagus of specimen from Custer, So. Dak. 
Fig. 113. Postgonite of specimen from near Pequot Lakes, Minn. 
Fig. 214. Posterior view of aedeagus of specimen from near Pequot Lakes, 
Minn. 
Fig. 115. Postgonite of specimen from Atlanta, Ga. 
Fig. 116. Posterior view of aedeagus of specimen from Atlanta, Ga. 
Fig. 117. "Ninth sternite" with pre- and postgonite. 
Fig. 118. Aedeagus with pump sclerite. 
Fig. 119. Ninth tergum with paralobe and cercus. 
Fig. 120. Spermatheca with duct and accessory gland liraiqg (other acces­
sory gland lining and tiro spermathecae with ducts omitted). 
Erythrandra picipes B. & B., 1891 
Fig. 121. Filth sternum of male. 
Fig. 122. Two spermathecae with ducts and accessory gland lining (one 
. spermatheca and other accessory gland 1 ini ng omitted). The 
expanded portion of the accessory gland lining is flattened 
and, hence, broader than it would be if normally expanded. 
Fig. 123. Aedeagus with basal apodeme and pump sclerite. 
Fig. 124. Aedeagus, posterior view. 
Fig. 125. Genital terga with paralobe and cercus. 
Fig. 126. "Ninth sternite" with pre- and postgceites. 
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Cattasama galena « n. sp. 
Fig. 127» "Ninth sternite" and associated structures (punp sclerite, 
- basal apodeme, pregcnite, postgonite, aedeagus). 
Fig. 128. Aedeagus, posterior view. 
Fig. 129. Paralobe and cercus, portion of ninth tergum. indicated at upper 
left. 
Fig. 130. Cerci, posterior view. 
Cattasoma omen, n. sp. 
Fig. 131. Aedeagus and basal apodeme. 
Fig. 132. Aedeagus, posterior view. 
Fig. 133* "Ninth sternite" with pregcnite, postgonite, and basal apodeme. 
Fig. 134. Cerci, posterior view. 
Fig. 135. Ninth tergum with paralobe and cercus. 
Sarcofahrtia ravinia Parker, 1916 
Fig. 136. Aedeagus. 
Fig. 137. Aedeagus, posterior view. 
Fig. 138. "Ninth sternite" with pregonite, postgonite, and basal apodeme. 
Fig. 139» Paralobe and cercus, portion of ninth tergum indicated at left. 
Fig. 140. Cerci, posterior view. 
Sarcofahrtia alpjda, n. sp. 
Fig. 141. Aedeagus. 
Fig. 142. Aedeagus, posterior view. 
Fig. 143. Pre- and postgonite, portion of "ninth sternite" shorn. 
Fig. 144. Ninth tergum with paralobe and cercus. 
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Pseudosarcophaga annexa» n. sp. 
Fig» 145» Pregonlte and postgonite, portion of "ninth sternite" shorn 
above. 
Fig. 1/|6. Aedeagus with puitp sclerite. 
Fig. 147- Paralobe and cerci, posterior view. 
Pseudosarcophaga affinis (Fallen, 1816) 
Fig. 148. Paralobe and cerci, posterior view. 
Fig. 249. "Ninth sternite" with pre- and postgonites. 
Fig. 150. Aedeagus with basal apodeme. 
ITohlfahrtia vigil (Walker, 1849) 
Fig. 151. Aedeagus with basal apodeme and pump sclerite. 
Fig, 152. Genital terga with paralobe and cercus. 
Fig. 153. "Ninth sternite" with pregonite. 
Fig. 154. Postgonite. 
Sarcofahrfcia mmtanensis Parker, 1919 
Fig. 155. Aedeagus. 
Fig. 156. Paralobe and cercus, portion of ninth tergom indicated at upper 
left. 
Fig. 157. Paralobe and cerci, posterior view. 
Eig. 158. "Ninth sternite, " basal apodeme, pregonite, and postgonite. 
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INDEX TO GENERIC NAMES 
Synonyms are underlined in the following list. The nk" in paren­
theses following a page number indicates that the genus is in a key on 
that page. The page numbers of the main treatment of a genus are under­
lined. The generic names in the list, pp. 121-147* have not been 
included in the index. 
Aconpomintho 82, 96, 154 
Agria 99, 221, 222 
Ammobia 243 
Amobia 65, HI, 112, 243, 245(k) 
Angioneura 16Q-161 
Angioneurilla 161 
Archytas 92, 95, 109 
Autographa 187 
Blaesoxipha 100 
Bombobrachycoma 193, 195 
Bombus 1^7, 202 
Brachicozaa 187, 192(k), 192-199, 207, 216 
Bracia 233 
Calliphora ^4, 97, 98 
Camptcps 
Cattasoma 190, 191, 192(k), 207-208 
Cephenemyia 73, 74, 76 
Cerioides 
Chrysogramma 102, 103 
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Chrysomyia 
Cinochira 
Conops 
Cuterebra 
Drosophila 
Eggisops [Su.bg. of MelanomyaJ 
Eginia 
Sngyops 
Engyzops 
Eristalis 
Eiyfchrandra 
Eubrachycoma 
Eumacronychia 
Euparaphyto 
Euphyfco 
Eupseudosarcophaga 
Gaste rophilus 
Glossina 
Glutoxys 
Goniophyto 
Gymnophania? 
Gyimiqprosopa 
Helicobosca 
Hilare 11a 
Hypoderma 
Kennesawmyia 
92 
82 
106 
72, 73, 74, 75, 76, 77 
11, 14, 67 
159, 161, l62(k), 165-166 
71, 99 
165 
165 
17 
191, 192(k), 211-214 
211 
100, 103, 112, 244(k) 
110, 116, 117, 188 
244(k) 
220 
71, 73, 74, 79, 105 
68, 71, 85, 99, 118 
157, 158(k), 159 
116 
82 
245(k) 
114 
245(k) 
~ 73, 74, 79 
194, 196 
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Laccoprosopa 
Laphria 
Lepidodexia 
Leptogaster 
Idpoptilocnema 
Lucilia 
Macronychia 
Malacosoma 
Melanomya 
Melanophora 
Metopia 
Microphthalma 
Miltogramma 
Mimodexia 
Morellia 
Morinia 
Mormotomyia 
Neophyto 
Nyctia 
Obscuria 
Oedemagena 
0estrohilarella 
Oestromyia 
Oestrus 
Opelodexia 
Opelousia [Subg. of Melanomya] 
192, 195 
60 
102 
60 
116 
92 
24. 94, 104, 105, 109, 111, 112, 244(k) 
225 
46, 93, 113, 154, 155, 158(k), 159-163, 164 
88, 154, 158 
65, 112, 244(k) 
95, 105, 109 
92, 189 
24 
92 
161, 163 
71, 98 
46, 57, 64, 101, 102, 104, 105, 109, 110, 115 
116 
114 
73, 74, 79 
243 
73, 74, 77 
73, 74 
175 
113, 160, 161, l62(k), 167-168, 180 
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Opsidia 
Opsidiopsis 
Opsodexia [Subg. of Melanomya] 
Op sodexiop sis 
Orthellia 
Ouelletia 
Oxysarc odexia 
Pachygraphia 
Pachyophtfaalmus 
Pandellea 
Paramacronychia 
Phalacrodexia 
Phrosinella 
Phnmosia 
Physoconops 
Phyto 
Pseudopsodexia 
Pseudosarcophaga 
Pfcychoneura 
I^rgota 
gabunmyia 
Ehaphiochaeta 
Hhinophora 
Sarcoclista 
Sarcofahrtia 
Sarcofahrtiopsis 
103, 244(k) 
243(k) 
159, 160, I62(k), 175-176 
160, 167 
92 
243 
110 
102 
112, 243 
233 
99, 114 
159, 175 
103, 112, 244(k) 
124 
77 
154 
157, 158(k), 131-182 
110, 192(k), 220-223 
94, 243, 24500 
108, 118 
212, 213 
153 
98, 154 
211, 213 
191, 192(k) 
115, 116, 117 
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Sarcophaga 22, 97, 102, 116 
Sarcophila 110 
Sarothromyia 94 
Senotainia 56, 57, 65, 103, 112, 244, 245(k) 
Siphona 82 
Siphoplagia 82 
Sphenometopa 244(k) 
Stackelbergomyia 71 
Taxigramma 245 
Thelodiscus 226 
Tricharaea 115, H6, 117 
Trixoclista 211, 213 
Vespula 187 
Toria 82 
Wagneria 82 
Wohlfahrtia 190, 191(k), 212, 221, 232-234a 
"Zenoppia" 111 
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INDES TO SPECIFIC NAMES 
Synonyms are underlined, in the follomng list. A "k" in parentheses 
after a page number indicates that the species is included in a key on 
that page. The page numbers of the main treatment of a species are under­
lined, and page numbers in brackets indicate pages on "which figures are 
given. 
àbdominalis (Seinh.), Melanomya 160, 163(k), 167, 171-173, 288, [289] 
addenda West, Chaetona I08, 170 
af finis (Fall.), Pseudosarcophaga 220, 221, 222, 224, 296, [297] 
algida, n. sp., Sarcofahrtia 227(k), 227-228, 294? [295] 
annexa, n. sp., Pseudosarcophaga 212, 222, 223-226, 296, [297] 
anomala, Tns., Neophyto 101 
antiopa (linn. ), Aglais 225 
apical!s Coq., Brachycoma 211, 218, 220 
argyrocephala Meig., Hetopia 187 
argyrostoma, H.-D., Sarcophaga 24 
aristalis (Coq. ), Ptychoneura 243 
artata Heinh., Opelodexia 176, 180 
atlantica Parker, Sarcofahrtia 218, 219, 220 
atra Aid., Wohlfahrtia 234b, 242 
aurifrons (Tns.), Amobia 65 
auromaculata (Tns.), Macronychia 105 
bicolor (Coq.), Melanomya 
156, 159, 163(k), 175, 176-178, 282, [283], 284, [285] 
bimaculatus Cresson, Bombus 205 
bullata Parker, Sarcophaga 280, [281] 
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cadaverina, E.-D., Cynomyia 
caffra Macq. , Bromophila 78, 79 
califoraica Speyer, Autographa 187, 196, 206 
caudagalli Bottcher, Sarcophaga- • 115 
chaetosa (Ins.), Euparaphyto 280, [281J 
chittendeni Coq., Paraphyto 232, 234b, 238, 239 
cimbicis (Tns.), Boettcheria 228 
compressa Dodge, Raburunyia 212, 214, 215, 216, 217 
cruciata (Reinh. ), Pseudop sodexla 181, 182(k), 182-183 , 282, [283] 
cylindrica (Fall.), Ptychoneura 243 
dakotensis Tns., Sarcoclista 211, 214, 217 
davidsoni Coq., Brachiccma 
193, 194, 196, 197, 198, 199(k), 199-200, 290, [291] 
decens Tns., Eumacronychia 188 
devia (Sundewall), Brachicoma 
187, 196, 197, 198, 199(k), 201-202, 290, [291] 
distincta Tns., Trixoclista 211, 212, 213, 214(k), 214-218, 292, ]293] 
distortus (Allen), Amobia 65 
elsgans Aid., GLutoxys 158, 159» 183, 282, [283] 
erythrura (Wulp), Amobia 65 
falculata, Pand., Sarcophaga 24 
farri, n. sp., Pseudopsodexia 182(k), 183-184 
fattigi Dodge, Rabtmmyia 214, 215, 216, 217 
femoralls Re-inhTJ Sarcofahrtia 228, 229, 230 
fervidus (Fab.), Bombus 200 
festinans Heinh., Cattasoma 191, 208(k), 208-209 
flavescens (Heinh.), Melanomya 163(k), 169, 171» 282, [283], 288, [289] 
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flavipalpis Girsch., Paramacronychia 105 
flavipennis (Coq.), Melanomya 160, 163 (k), 175, 178-179, 286, [287] 
florldensis (Tns.), Amobia 
fumiferana (Clem.), Choristoneura 
galena, n. sp., Cattasoma 
gonioides Coq., Opsidia 
grisea (Coq. ), Melanocya 
haemorrhoidalis (Fall.), Sarcophaga 
halterata (Panz.), Nyctia 
hilarella (Zett.), Hilarella 
hirculus (Coq.), Neophyto 
hungarica B. & B., Agria 
hunteri (Hough), Blaesoxipha 
indivisus Aid., Thelodiscus 
ksnsensis (Tns.), Senofcainia 
lambens (TELed. ), Sarcodexia 
latifrons Fall., Âgria 
madisoni Parker, Sarcofahrtia 
magnifica (Schin.), Wohlfahrtia 
mamillata Pand. , Pseudosarcophaga 
mediocris Beinh., Cattasoma 
meigenii Schin., Sarcophila 
melanoptera- (Fall.), Morinia 
mitis (Beinh. ) , Melanomya 
65 
225 
208(k), 209-210. 294, [295] 
37, 101, 154, 188 
163(k), 176, 179-180, 286, [287] 
57 
96 
187, 243 
94, 96, 104 
233, 234a, 239 
170, 278, [279] 
226, 230, 231 
57 
280, [281] 
221, 222 
228, 229, 230 
232 
220 
207, 208(k), 210 
234a, 239, 240, 241 
96, 161, 282, [283] 
163(k), 174-175 
montanensis Parker, Sarcofahrtia 
191, 226, 227(k), 228-230, 238, 296, [297] 
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nana (Meig. ), Melanomya 
nitidula Meig., Tachina 
nocturnalls, Walton, Neophyto 
nox, n. sp., Melanomya 
nuba (Wied.), Wohlfahrtia 
nuda Villen., Wohlfahrbiodes 
156, 159, 161, 164-165, 284, [285] 
192, 195 
101 
161, 163(k), 180-181, 284, [285] 
233 
234a 
obscura (Tns.), Melanomya 
26, 114, 157, 160, 161, l63(k), 168-170-, 174, 278, [279], 288, [289] 
obscuripennis (Williston), Physoconops 
omen, n. sp., Cattasoma 
opaca Coq., Paraphyto 
ordinaria (West), Melanomya 
pecchiolii Bond., Melanomya 
perplextis Cresson, Bombus 
picipes 5. & B., Erythrandra 
punctata B.-D., Agria 
querula (Walk. ), Ravinia 
ravinia Parker, Sarcofahrtia 
regina (Meig.), Phormia 
•rohweri Allen, Eumacronychia 
roralis (Linn.), Melanophora 
rudis Aid., Blaesoxipha 
107 
208(k), 210-211, 294, [295] 
234b, 239, 240, 241 
161, I62(k), 170, 173-174, 175, 286, [287] 
159, 162, 165, 166-167, 284, [285] 
205 
211, 213, 218-220, 292, [293] 
211, 222 
22 
226, 227(k), 230-232, 294, [295] 
63 
188 
57, 60, 88 
115 
sarcophagina (Tns.), Brachicoma 
192, 194, 196, 197, 198, 199(k), 200, 202, 203-205, 206, 290, [291] 
sarracenioides Aid., Sarcophaga 186 
scrofa Aid., "Hypqpelta" HO, 111 
setosa Coq., Brachicoma 194, 196, 197, 198, 199(k), 205-207, 290, [291] 
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setosa (Coq.), Neophyto 96, 101, 102, 115, 18? 
signata (Meig. ), Amobia 1S7 
simplex (Aid.), Tricharaea 117 
subopaca (Coq.), Euphyto 278, [279] 
sylvestris (Scop.), Vespula 202 
tmncatipennis Dodge, Kennesavrayia 194, 196, 197, 204, 205 
utilis Aid., Sarcophaga 188 
varia (Walk. ), Qxysarcodexia 115 
velœç R.-D., Morinia 161 
ventricosa (infulp), Qxysarcodexia 186 
vicina B.-D., Calliphora 22, 64 
vigil (Walk. ), Wohlfahrtia 14, 22, 57, 190, 212 
232, 233, 234a-242, 274, [275], 276, [277], 280, [281], 296, [297] 
vosnesenskii Radoszkowski, Bombus 206 
